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ABSTRACT 
 

 

This study builds upon previous studies on the state of urban and community forestry in 

California and expands on a recent nationwide survey effort to assess the economic impacts of 

urban and community forestry on a regional basis, across multiple, interacting sectors. By 

conducting a similar assessment of issues, challenges, and opportunities, this study adds to a 

growing body of knowledge about urban and community forestry. Using a mixed methods 

sampling approach, we recruited a total of 189 survey participants from the following sectors: 

nonprofit organizations (n=37), private green businesses (n=106), and public municipal 

governments (n=46). Challenges related to management operations, climate change, the COVID-

19 pandemic, workforce diversity, and equitable access to urban forests were compared among 

sectors to find statistically significant differences in perceptions of challenges and to provide 

insights into the challenges needing the greatest focus and the opportunities for collaboration 

among the sectors. The greatest operational challenges across all sectors are the lack of monetary 

resources to conduct urban forestry activities and the lack of public awareness or cooperation. 

The nonprofit sector revealed heightened awareness of climate change impacts and a greater 

focus on improving workforce diversity and equitable access to urban forests for underserved 

communities. 
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CHAPTER 1 – INTRODUCTION 
 

 

1.1 The State of Urban and Community Forestry 

Urban forests are essential green infrastructure in cities, towns, and communities due to 

their extensive benefits for the ecosystem and society, including their provision of ecosystem 

services, positive impact on people’s mental and physical health, and linkage to social and 

cultural values (Nesbitt et al., 2017). With 141 million acres of America’s forests in urban areas, 

proper management of the urban forest is especially important for the 81% of Americans living 

in these urban areas (USDA Forest Service, 2023). In recent years, urban populations have been 

steadily increasing while tree canopy cover in urban areas is declining (Nowak & Greenfield, 

2018), which puts greater pressure on urban and community forestry efforts. In this study, urban 

and community forestry (U&CF) is defined as all activities that support or care for the trees in 

cities, towns, suburbs, and other developed areas. The activities that relate to urban and 

community forestry include producing, planting, maintaining, and removing trees. We seek to 

identify the opportunities for growth in the field of urban and community forestry based on the 

challenges that urban forestry professionals have encountered during recent years, including the 

COVID-19 pandemic, climate change, and equitable access to urban forests. 

While only 5% of California’s land area (8,219 square miles) is urban (Cox, 2016), 

California has the highest population out of all U.S. states, and 94.2% of California’s population 

lives in urban areas (United States Census Bureau, 2023). The percentage of urban tree canopy in 

California is 19% of the urban land area (McPherson et al., 2017), compared to the United States 

average tree canopy of 39.6% (Nowak et al., 2022). Thus, California has a great opportunity to 
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expand efforts in urban and community forestry and provide urban residents and communities 

with the many benefits of trees. 

California first began efforts in urban and community forestry after establishing the 

California Urban Forestry Act of 1978. Through the California Department of Forestry and Fire 

Protection (CAL FIRE), monetary and technical support was provided to municipalities to 

expand and improve the management of urban forests throughout California. Urban and 

community forestry programs in California’s municipalities are primarily funded through the 

general fund, with additional funding sourced from the California Climate Investments and 

bonds (Thompson & Reimer, Jeff L., 2018). State funding for urban and community forestry 

continues to grow in California, with new grants in the 2021-2022 fiscal year amounting to $29.9 

million (California Wildfire & Forest Resilience, 2022). These grants aim to improve urban and 

community forestry in the state through a range of initiatives, including coordinated efforts to 

plant over 37,000 trees, greenhouse gas reduction, education and workforce development, and 

improved urban forest management (California Wildfire & Forest Resilience, 2022). Since 

conducting our study, even greater funding has been awarded to urban and community forestry 

efforts across the United States, with California receiving about $103 million from the Inflation 

Reduction Act in 2023. 

The study presented in this paper builds upon previous studies on California’s urban 

forests that have been coordinated by the California Department of Forestry and Fire Protection 

(CAL FIRE) to understand concerns regarding urban forest health and management by the public 

sector, with reports published in 2016, 1997, 1992, and 1988. In partnership with CAL FIRE, 

California ReLeaf serves as the state’s volunteer coordinator for urban forestry and has played a 

critical role in supporting the current study. California ReLeaf is a nonprofit organization with a 
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statewide focus on promoting alliances among communities, businesses, and local governments 

and promoting urban forests to enhance the economy, environment, and quality of life 

(California ReLeaf, 2023). While the previous studies of California’s urban forests focused on 

the contributions and perspectives of municipalities, the current study expanded the assessment 

to additionally include the nonprofit sector and the private sector. The current study also expands 

on a recent nationwide effort to assess the economic impacts of urban and community forestry on 

a regional basis. This effort began with an assessment in the northeastern and midwestern states 

in 2018 (Parajuli et al., 2022), followed by a similar assessment in the southern states in 2019 

(Parajuli et al., 2023). In addition to assessing economic impacts, those studies also examined the 

perceptions of public and private sector practitioners for a variety of issues, challenges, and 

opportunities affecting urban and community forestry at the regional level. Presented in this 

paper for the state of California is a similar assessment of issues, challenges, and opportunities, 

adding to a growing body of knowledge about urban and community forestry. 

1.2 Interactions Among Sectors in Urban and Community Forestry 

 Many sectors are involved in providing urban and community forestry services, 

including but not limited to private commercial tree care businesses, municipal governments, and 

nonprofit organizations. Each of these sectors interact and often work together to shape the 

quality and distribution of the local urban forest found on both public and private lands. 

1.2.1 Private Sector Contribution to Urban and Community Forestry 

The private sector’s contribution to urban forestry is through growing, planting, 

maintaining, or managing trees in urban areas on a for-profit basis. Common business activities 

in the sector can include landscape or tree care services, nursery tree production, garden retail 

stores, and landscape architecture and design. Each of these business activities intersect and 
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contribute to the overall quality of the urban forest. Typically, high quality trees are grown in 

nurseries, then sold to garden retailers who maintain the trees until they are purchased by 

homeowners, businesses, nonprofits, or government workers who then plant the trees. Improper 

maintenance of trees at any point in the chain of ownership can impact the survival of the trees. 

Maintenance on established trees is often performed by arborists in the public or private sector 

and includes activities such as pruning, fertilization, pest management, and removal of trees.  

Commercial tree care businesses often include the following staff at the minimum: a tree 

climbing or bucket crew, plant health care specialist, sales representative, and office manager. 

The tree care businesses may work on public properties through government contracts, utility 

rights-of-way, commercial properties, or most commonly, residential properties. Certification 

programs exist through the International Society of Arboriculture, Tree Care Industry 

Association, and California Landscape Contractors Association, which serve to demonstrate 

knowledge and experience in the industry. Nearly all contracts through California’s municipal 

urban forestry programs preferentially hire private sector businesses with certified landscapers 

and arborists on staff. 

1.2.2 Public Sector Contribution to Urban and Community Forestry 

The public sector contributes to urban forestry by managing the city, county, or state 

urban forestry program. The urban forestry program in cities is commonly housed in either the 

public works department or the parks and recreation department. The trend in California over the 

past few decades has been moving urban forestry programs out of parks and recreation and into 

the public works department. If housed in the public works department, urban forestry related 

activities are focused on reducing hazards caused by street trees or park trees. Street trees can 

refer to trees in street medians or trees nestled between the sidewalk and the street in front of 
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residential homes or commercial buildings. The basic tree maintenance activities performed by 

the public sector include tree removals, tree pruning for clearance or hazards, pest and disease 

management, and watering of young trees. Beyond tree maintenance, city urban foresters can 

also be involved in the city planning process through oversight of proposed developments. Urban 

forest management performed by the city or county urban foresters involves the day-to-day 

maintenance of trees as well as the larger management objectives guided by government policies 

and mandates, such as increasing tree canopy cover or tree diversity (Ordóñez et al., 2020). One 

common theme in urban and community forestry programs is increasing canopy cover equitably 

across the city or county. Many grants are available through the US Forest Service to help cities 

fund tree plantings in disadvantaged communities (USDA Forest Service, 2023). Though the 

pursuit of equitable access efforts varies from county to county. 

In California, the budget for city or county urban forestry programs is primarily funded 

through the general tax fund. A noticeable decline in city and county urban forestry budgets has 

occurred over the past thirty years, with the city tree budget per resident declining from $5 in 

1988 to $2.50 in 2016, adjusting for inflation (Thompson & Reimer, Jeff L., 2018). The 

declining budget puts additional pressure on municipalities to focus funds on maintenance rather 

than expansion of the urban forest through tree planting. California municipalities, on average, 

spend over 60% of their urban and community forestry budget on private sector contractors who 

purchase and plant trees in public spaces, but the municipality takes care of most maintenance 

activities on public property. The State of Urban and Community Forestry in 2016 revealed how 

the public sector views urban forestry benefits, giving insight into the motivators for the public 

sector. Over half of public sector respondents indicated benefits including civic pride, decreasing 

hazards, attractiveness for business, and public health (Thompson & Reimer, Jeff L., 2018). 
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Other studies have confirmed this perception that many municipalities justify urban forestry 

efforts for social benefits rather than environmental benefits (Ordóñez et al., 2019). 

1.2.3 Nonprofit Sector Contribution to Urban and Community Forestry 

The nonprofit sector contributes to urban and community forestry through community 

education and outreach efforts, distributing urban forestry grants to local civic groups, 

collaborating with stakeholders across all sectors, engaging the community in the planning and 

planting process, promoting environmental justice through equitable access to nature, and 

advocating for public policies that protect trees and green spaces. The greatest motivator for 

individuals in the nonprofit sector is their desire to help the environment and society (Martin & 

Olson, 2023). Nonprofits fill in the gaps between the private sector’s focus on profit and public 

sector’s focus on beautification and safety of streets and parks by educating and involving the 

community in social and environmental-focused urban forestry efforts. 

1.3 Challenges in Urban and Community Forestry 

California is a large state, comprising 164 thousand square miles and 840 miles of 

coastline. The state is inhabited by 39 million people and 94% of residents live in urban areas. 

This urban populace is increasingly reliant on urban forests to provide ecosystem services such 

as cleansing the air of pollution and cooling indoor and outdoor spaces. The composition of 

California’s urban forests varies across the biogeographical landscape of the state, with 

Mediterranean climate in the northern coastal areas and arid or semi-arid climates in the southern 

and inland regions (Stermer & Matull, 2003). 
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1.3.1 Climate Change Challenges 

With increasing global temperatures and the heat island effect in cities, it is increasingly 

important to expand the urban forest canopy cover as a mechanism for mitigating the impacts of 

climate change. California is facing climate change impacts related to drought, wildfires, sea 

level rise, and high heat (Scripps Institution of Oceanography, 2023). While these climate change 

impacts are a global issue, efforts on the local scale to expand and improve the urban forest could 

reduce the impacts of climate change.  

The need for increased resources toward urban forestry operations is becoming more 

important as the urban forests are increasingly vulnerable to climate change impacts, especially 

young trees (Ordóñez & Duinker, 2015). Increasing tree cover in urban areas has been found to 

mitigate the effects of climate change due to the forests creating a local microclimate and serving 

as a buffer during storm events (Safford et al., 2013). Sea level rise is especially concerning for 

the approximately 85% of California residents who live in coastal counties (Office of the 

Attorney General, 2011). Rising sea levels can alter the environmental conditions for trees and 

result in increased tree mortality for those trees unable to adapt to increased flooding and salt 

concentrations. Additional management efforts to reduce tree mortality would help reduce the 

spread of wildfires in California and reduce public health impacts from the resulting air 

pollution. High heat and drought conditions are difficult for trees to survive unless xeric trees or 

trees with tolerance to these conditions are specifically planted. Maintenance and irrigation costs 

for trees will likely increase in the future unless a thoughtful planning and planting effort is 

performed. 

A study assessing the perception of climate change among California residents revealed 

the majority of residents believe that global warming effects have already begun and would 
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support state efforts to address global warming (Baldassare et al., 2018). This opinion proves 

useful to the cause of expanding the urban forest to mitigate climate change impacts.  

1.3.2 Urban Forest Management Challenges 

Challenges in urban forest management range from operational capacities, such as the 

budget or personnel, to management processes, such as policy, planning, and stakeholder 

engagement (Ordóñez et al., 2019). A great operational challenge in urban forest management is 

monitoring the urban forest. Urban foresters need an inventory to understand the distribution of 

the trees, identify health problems and hazards, take preventative and reactive measures for 

selective pests and diseases, and prioritize tree maintenance activities. Municipalities and 

nonprofits have reported limited resources as one of the most common challenges for tree 

monitoring, which includes limited staff time and a lack of funding (L. Roman et al., 2013). 

In the literature, the effect of these management processes on the success of urban 

forestry programs has not been studied in detail. More often, studies focus on the operational 

challenges of the budget, personnel, and presence of a management plan (Ordóñez et al., 2019). 

In addition to resource challenges, another challenge for the nonprofit and public sectors to 

expand the urban forest canopy lies in the local government regulations, such as top-down 

mandates, zoning ordinances, and urban growth regulations (Ordóñez et al., 2020). In order to 

fully execute management efforts, coordination among key stakeholders is needed. Coordination 

can become challenging when municipalities and nonprofits are faced with a lack of support 

from the public or political stakeholders. Changing the current policies related to urban trees 

proves difficult when the core of the problem is in the varying perceptions from government 

officials and citizens about the value of urban forests compared to opposing interests (Ordóñez et 

al., 2020). Though research suggests that trees positively affect consumer behavior and increase 
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spending in retail districts (Wolf, 2003), several disservices are associated with trees that may 

impact the perception of urban forests. Disservices include maintenance costs, infrastructure 

conflicts, safety risks, tree leaves, branches, and fruit debris, and water requirements (L. A. 

Roman et al., 2021). 

To increase support from the public, many studies suggest advertising services or 

educating people about the benefits of urban forests (Driscoll et al., 2015). This is a role 

commonly carried out by the nonprofit sector. In addition, the public sector may increase 

community support by providing more opportunities for involvement from community members, 

such as tree planting events, though this solution more commonly falls into the role of 

nonprofits. Education and outreach efforts should extend to include local elected leaders and 

emphasize the social and economic benefits of trees, since these values appeal to audiences 

beyond the environmentally conscious individuals (Driscoll et al., 2015). 

1.3.3 COVID-19 Pandemic Challenges 

While the COVID-19 pandemic brought many challenges for the public, one positive 

outcome experienced across the United States was the increased awareness of the benefit of the 

outdoors for people’s mental and physical health. During the lockdowns, the feeling of 

confinement and lack of physical social interactions encouraged many people to turn outdoors. 

This not only brought people closer to nature, but also allowed people to see greater value in 

greenspaces and urban forests (Grima et al., 2020). People who did not have easy access to 

nature during the pandemic likely did not experience the same newfound appreciation for urban 

forests, which leads to a discussion on the inequities of urban forest canopy in cities. 
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1.3.4 Equitable Access and Diversity Challenges 

Environmental justice issues related to tree distribution disparities has been a focus of 

research studies and nonprofit efforts for decades (Grant et al., 2023). Studies have shown that 

wealthier neighborhoods have more trees (Nowak et al., 2022) due to a variety of factors, 

including better access to resources and services for tree planting and maintenance, and more 

open space compared to impervious surfaces (Danford et al., 2014). In areas where having 

private ownership and access to nature is seen as a luxury rather than a necessity, disadvantaged 

communities are unequally affected by the lack of trees and loss of benefits they provide. Studies 

have shown that tree canopy inequity exists across the United States in redlining classes, such as 

racial and ethnic minorities and low-income residents, and has contributed to higher local land 

surface temperatures, increased heat-related illnesses, and reduced ecosystem services, such as 

air pollution removal and stormwater runoff (Nowak et al., 2022). Studies suggest policy 

solutions and inclusion practices, such as land development requirements that set aside open 

space in disadvantaged communities and increasing community engagement from minority 

groups in the planning and planting process (Danford et al., 2014). Of course, an unfortunate side 

effect of enhancing property or rental values through tree plantings is green gentrification (L. A. 

Roman et al., 2021).  

To address social inequities across the nation, the Justice40 initiative was created in 2021 

through an executive order addressing the climate crisis and requires that at least 40 percent of 

federal investments are directed toward disadvantaged communities (The White House, 2021). 

The administration’s acknowledgement of climate change disproportionately affecting 

disadvantaged communities creates a legal framework for guiding state and local urban forestry 

efforts toward these communities. 
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1.4 Scope and Objectives of the Study 

Collaborative solutions are needed to address the numerous challenges currently faced by 

urban forestry professionals, which starts with understanding the interplay among all sectors and 

their role in addressing these challenges. Management challenges in urban forestry have 

primarily been studied from the perspective of the public sector, whereas nonprofit challenges 

are studied more for their role in community engagement and equitable access to urban forests. 

While the private sector influences the character of the urban forest, their role lies more in 

managing individual trees rather than the forest as a whole, and their profit-driven tree care 

efforts reflect more about the general public’s value for trees and motivation to hire tree care 

workers.  

By surveying multiple sectors, differences in challenges and perceptions can be better 

understood and used to inform each sector on the ways they can interact and collaborate with 

each other to further the goals of managing and enhancing the state of urban forestry in 

California. For the field of urban and community forestry to grow in a positive direction, a host 

of challenges need greater attention, including the impending threat of climate change impacts on 

the urban forest, the management challenge in balancing tree canopy cover with urban growth, 

the industry moving forward since the COVID-19 pandemic, and the purposeful guiding of urban 

and community forestry efforts to provide equitable access for historically underserved 

communities. Through our survey of 189 urban forestry professionals across the public, private, 

and nonprofit sectors, we aim to identify the challenges, both common and unique to each sector, 

in order to highlight the areas needing the greatest attention and provide insight into the 

collaborative solutions needed to address these challenges.
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CHAPTER 2 – METHODS 
 

 

2.1 Scope and Study Region 

2.1.1 Study Area 

The study region for this project encompassed the entire state of California. Although we 

were interested specifically in urban and community forestry activities, we did not attempt to 

constrain the study area by differentiating between urban and non-urban areas of the state. Such 

strict delineation would inevitably preclude smaller communities where urban forestry activities 

take place but are not necessarily urban in character.  

2.1.2 Study Population 

Working with California ReLeaf, we requested urban and community forestry 

professionals in California to participate in an online survey to assess economic and employment 

activities and to examine perceptions of emerging challenges and opportunities for urban 

forestry. Urban and community forestry was defined for the purposes of this study as all 

activities that support or care for the trees—including producing, planting, maintaining, and 

removing trees—in cities, towns, suburbs, and other developed areas. Subjects were recruited 

into the study using a mixed methods sampling approach, which included convenience sampling 

by way of email, newsletters, websites, and advertisements directed toward urban forest 

professionals. In addition, random sampling was used to recruit private sector participants from 

two lists: (i) a public online directory from California’s Contractors State License Board, and (ii) 

purchased contacts from SICCODE.COM. The survey campaign morphed into three rounds of 

recruitment due to our challenges in obtaining an adequate sample in the first and second rounds. 
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Table 1. Valid survey responses gathered during each survey round for the nonprofit, public, and 

private sectors. 

Sector Round 1 Round 2 Round 3 Total 

Nonprofit 17 20 -- 37 

Public 2 30 14 46 

Private 20 81 5 106 

Total 39 131 19 189 

 

We asked six sectors to complete the survey. The sectors included private green 

industries, private utility companies, city and county agencies (referred to as the public sector), 

state agencies, higher education institutions, and nonprofit organizations. While survey responses 

were gathered for respondents in each of the six sectors, only three sectors provided a sufficient 

number of responses for analysis: the nonprofit sector (n=37), the public sector (n=46), and the 

private green industry sector (n=106) (Table 1). Therefore, the methods used in this study will 

focus only on these three sectors.  

The relative size of the study population was inferred based on the size of our various 

distribution lists and online research. The tabulation (Table 2) provides an estimate of the 

number of people reached by each of the distribution methods described in Section 2.3. Our 

estimation provides a relative sense for the size of the study population, but convenience 

sampling may have resulted in an increased likelihood of double-counting as well as gaps in the 

sampling frame.  

To estimate the population of each of the sectors, we used various online sources. For the 

public agencies sector, 482 municipalities are located within California. In California’s nonprofit 

sector, about 75 nonprofit organizations focus on urban and community forestry (California 
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ReLeaf, 2023), while numerous other nonprofit organizations in California are engaged in the 

broader mission of environmental sustainability. As for the private sector, our compilation of 

contacts from the Contractors State License Board accumulated to around 12,000 unique private 

businesses in landscaping, tree care, or nursery production.

2.1.3 Sampling Frame Development   

When defining a ‘suitable respondent’ for the survey, two challenges arose: (i) finding 

the right person to respond on behalf of a business/organization, and (ii) minimizing double-

reporting on behalf of a business/organization. We defined the most suitable respondent for a 

business or organization as the individual who had knowledge of and access to employment 

numbers and annual spending, as well as an understanding of their urban forestry activities from 

the field and office personnel perspective. 

We delineated the sampling frame for each sector in several ways. The sectors that 

received the most individualized effort were the private sector and the public sector. The 

sampling frame for the private sector was delineated based on two sector-specific recruitment 

methods: postcards and batched emails. For mailed postcards, we identified suitable respondents 

from the private sector by compiling and filtering a public list of green businesses from an online 

business directory from the Contractors State License Board in California (Contractors State 

License Board, 2023). Businesses that classified themselves as Landscape Contractor or Tree 

Service Contractor were considered green businesses. From this list, we removed duplicate 

businesses based on business name, city, and phone number. Next, we removed businesses that 

we inferred not to be involved in the management of trees based on a key word search on the 

business name. We used a list of 18 key words, including lawn, pool, irrigation, and 

construction, to flag 1,440 businesses that conducted landscape work unrelated to trees. All 
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flagged businesses underwent a screening process of the full business name to determine if the 

business could potentially work with trees. To pass the screening, businesses needed to include 

the key words “tree”, “shrub”, or “landscape construction.” All businesses that were not flagged 

were included in the master list of private sector green businesses with the business name and 

address listed. This filtered list was later used to mail postcards to a random sample of green 

businesses requesting survey participation. 

In the postcards, we defined the suitable respondent by using the language “California 

Tree Care Professionals and Landscape Companies.” The term “tree care professional” was more 

clearly defined in the introduction of the online survey. The definition of “private sector” in the 

online survey read as follows: “Private Sector - Respond on behalf of a company that grows, 

plants, maintains, or manages trees in urban and community forests. Examples include nurseries, 

landscape installation/maintenance contractors, tree care companies, utility vegetation 

management contractors, consulting arborists, companies providing urban forest management 

services.” For our second method of recruiting participants from the private sector, we used 

SICCODE.COM to purchase industry-specific contact lists that were used to email survey 

requests to targeted respondents. The contact lists were sorted by SIC/NAICS Codes that relate 

to activities in urban and community forestry, as established in previous regional economic 

analysis studies. A total of 4,076 contacts were purchased. 

We identified public sector municipalities to recruit based on a previously compiled list 

of California municipal contacts made through the efforts of the Viginia Tech and Cal Poly 

research team. The list was updated during each survey round with new and replacement emails 

found for cities and counties with bounced email addresses. The replacement emails were found 

through online research on the staff directory page of the city’s or county’s website. Staff 
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members targeted to complete the survey typically worked in the parks and recreation 

department or the public works department. The most appropriate staff member was selected 

based on job title. Staff with job titles that included “Manager”, “Superintendent”, or “Director” 

were chosen as the most appropriate point of contact. Further research was conducted on the 

city/county website to determine whether the urban forestry activities are coordinated through 

the parks and recreation department or the public works department. In some cases, both 

departments’ email addresses were included in the updated list. Ideally, only one department 

representative would respond to the survey.  

The nonprofit sector was targeted through newsletter advertisements with California 

ReLeaf and direct phone calls from California ReLeaf to Network Members. All sectors were 

recruited through convenience sampling approaches likely to be trafficked by these sectors, 

including public social media campaigns, half-page newsletter advertisements with a variety of 

stakeholder organizations, and California ReLeaf webinars where the survey link was shared.  

  Measures were taken to ensure the sampling frame aligned reasonably well with the 

target population. The survey was designed to preclude participants that did not fit within the 

suitable respondent definition by requiring, at the beginning of the survey, that respondents read 

the definition of each sector and selected the appropriate sector description. If the respondent 

determined that none of the definitions aligned with their business or organization, the survey 

ended, and the response was not counted.  

Based on previous iterations of this research conducted in the United States, our research 

team expected the greatest gap in the sampling frame to be from the private sector. We put extra 

effort toward increasing private sector responses through the previously mentioned purchased 
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contact list and online business directory for California. The second round of the survey was 

intended to fill gaps in sampling frame coverage from each of the sectors. The third round of the 

survey was targeted specifically to fill in gaps in the public sector. Ultimately, we did not receive 

adequate coverage for the utility sector, state agencies sector, or the higher education sector, thus 

these sectors were not included in the scope of this research paper.

2.2 Survey Design and Testing 

The survey was designed for the primary objective of (i) collecting data for the IMPLAN 

model, and the secondary objective of (ii) gathering perceptions of the challenges and 

opportunities associated with urban and community forestry activities in California. All aspects 

of the research protocol, survey design, and participant recruitment were reviewed and approved 

by the Institutional Review Board of North Carolina State University (IRB #25150). The survey 

was designed in Qualtrics using flow tools and skip logic to route respondents through relevant 

sector questions. The types of questions ranged from fill in the blank, check box if true, yes/no, 

and rating scales. Yes/no questions sometimes included follow-up questions. Skip logic allowed 

respondents to answer the follow-up questions if they selected “yes” or skip the follow-up 

questions if they selected “no.”  The survey questions were formatted to be either required or 

optional for the respondent to answer. All questions needed to generate data for economic 

IMPLAN modeling were required, and all other questions were optional.  

The flow of questions began with a branching logic question to identify the respondent’s 

sector from the six options. Branching logic was used to direct the respondent to one of the six 

versions of the survey, individualized for the particular sector. The next question filtered out 

businesses that were not active in 2021, since the survey questions are based on the year 2021. 
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At the end of the survey-specific questions, all respondents were directed to a section regarding 

the respondent’s “demographics.” 

2.2.1 Survey Testing 

Stakeholders were involved in both the design and testing of the survey before its release 

to the public. The first stakeholder meeting occurred on February 1, 2022. Stakeholders involved 

in the virtual meeting included representatives from the Society of Municipal Arborists, 

American Society of Consulting Arborists, the Hispanic Arborist Association, the Plant 

California Alliance, the Western Chapter ISA, and San Diego Gas & Electric. Based on 

stakeholder feedback during the design phase, the questions related to challenges were 

customized for each urban and community forestry (U&CF) sector. Beta-testing of the survey 

was completed by 15 stakeholders on June 10, 2022. Internal beta-review was completed by the 

researchers involved in this study and collaborators at California ReLeaf. The internal review 

process checked for spelling and grammar errors as well as flow logic, readability, and ease of 

survey completion. 

2.2.2 Survey Questions 

The main themes of the survey included respondent demographics, personnel figures, 

financial figures, challenges and opportunities faced by the organization, and perceptions of 

COVID-19, climate change, and workforce diversity (see Appendix C). Since each sector was 

provided with survey questions in a different order or additional questions, the survey questions 

are not referred to by number. Further, survey questions that were not used for analysis in this 

study are omitted in the following section. 
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Survey respondents in all sectors were asked the following common questions: The first 

survey section asked respondents to categorize the county and region of their urban forestry 

operations. Employment questions asked about the number and type of employees and the 

percentage of time spent on urban and community forestry operations, as well as the number of 

volunteer hours provided to the business/organization. 

Since the private sector and nonprofit sector engage in a wide variety of business 

activities that may or may not be related to urban and community forestry, these two sectors 

were asked to select from the provided list all the business activities their organization was 

involved in and to provide the percentage of the 2021 revenue or budget that was devoted to each 

business activity. Business activities to choose from included “landscape or tree care services”, 

“nursery, greenhouse, and tree production”, “landscape architectural and design services”, 

“U&CF consulting services”, “nursery retail stores”, “nursery supply wholesalers”, and 

“equipment wholesalers.” 

Budget questions were phrased differently among the sectors. The private sector was 

asked about the approximate range of “total sales and revenue” for all products and services sold 

by their business in 2021 and the percentage of sales and revenue attributed to urban and 

community forestry (U&CF) activities. The public sector was asked to provide an estimate of 

their agency’s “expenditures on U&CF activities” in 2021 broken down by total salary and fringe 

benefits and total expenditures on equipment, supplies, and hiring of contractors. The nonprofit 

sector was asked to provide their organization’s “total operating budget from all sources of 

funding” in 2021 and the percentage of expenditures on U&CF activities. In addition, the public 

sector was asked to provide the percentage of the budget contracted out, which helped to reduce 

double-counting from the private sector. 
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The next section included questions that focused on challenges and opportunities. Two 

questions asked the respondents to rate their perception of challenges related to urban forestry 

operations and climate change impacts on the urban forest. Climate change impacts on urban 

forest operations were evaluated based on the respondent checking each box that applied. Four 

questions focused on respondents’ perception of the COVID-19 pandemic’s impact on their 

organization, applied adaptation measures, and future outlook after COVID-19. The public and 

nonprofit sectors were asked to rate COVID-19's impact on public demand and budget. 

The survey asked six questions related to workforce diversity. Questions were designed 

for respondents to rate their perception of their business/organization’s workforce diversity, from 

extremely low to extremely high diversity. Additionally, respondents rated the level of challenge 

and priority in improving workforce diversity. Two questions related to equitable access to urban 

and community forestry regarding the level of challenge and the focus of current efforts toward 

specific groups, such as low income, racial minorities, senior citizens, children, differently-abled 

individuals, and tribal nations. The survey ended with seven demographic questions that asked 

about occupation, education level, gender, race, age, years of professional experience, and 

professional organization involvement. 

2.3 Survey Distribution and Data Collection  

We intended for the survey to be distributed once, but additional recruitment efforts—a 

total of three survey rounds—were deemed necessary after reflecting on the low number of 

responses and its impact on generalizability of the data. The second survey round was deployed 

two months after the close of the first round. An incentive was offered during the second round 

to encourage greater recruitment, which consisted of awarding a randomized 25 respondents with  
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Table 2. Breakdown of outreach methods used during survey distribution and the number of 

people reached during each survey round. 

   Audience Reach 

Outreach Method 

Round 1 

(9/08/22 –

12/20/22) 

Round 2 

(1/06/23–

3/15/23) 

Round 3 

(5/10/23–

6/22/23) 

Social Media a 

 LinkedIn 5935 84 -- 

 Instagram Post 1025 423 -- 

 Instagram Story 5 2 -- 

 Twitter 1356 382 -- 

 Facebook 545 325 -- 

 Facebook share (100K Trees 4 Humanity) 469 -- -- 

Newsletter Advertisements 

 Los Angeles Conservation Corps 2358 -- -- 

 American Public Gardens Association 850 -- -- 

 California Society of American Foresters 430 -- -- 

 California Landscape Contractors Association 1200 -- -- 

 California Urban Forests Council 4000 -- -- 

 California Licensed Foresters Association 560 -- -- 

 California Municipal Utilities Association 1800 -- -- 

 Santa Clara County Office of Sustainability 30 -- -- 

 California ReLeaf E-Newsletters 1257 1257 -- 

 Western Chapter ISA -- 4000 -- 

Stakeholder email distribution 

 Utility Arborist Association 5000 5000 -- 

 California Landscape Contractors Association 2358 -- -- 

 California Department of Water Resources 380 -- -- 

 California ReLeaf Network Members -- 309 -- 

Purchased Private Sector List (SICCODE.COM) 3828 3549 3346 

Postcards 3000 3000 -- 

Municipal Contact List -- 354 341 

Phone calls to California ReLeaf Network Members -- 25 -- 

Conference Outreach  (1/26 - 2/08/23) -- 87 -- 

Total Reach per round  36,386 18,797 3,687 

Qualtrics completed & valid surveys b 39 131 19 

a Audience reach for social media platforms refers to the number of people who viewed the post. 

b Qualtrics completed & valid surveys includes only the public, private, and nonprofit sectors.  
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a $100 Amazon gift card. This incentive resulted in fraudulent responses from suspected internet 

bots, which required additional effort and the creation of a process to identify and remove 

fraudulent responses from the dataset. A third survey round was deployed specifically to target 

municipalities due to the low number of responses from this sector. No incentive was offered 

during the third round. Out of the six sectors targeted for this survey, only three sectors provided 

a sufficient number of responses to be usable for analysis: the nonprofit sector (n=37), private 

sector (n=106), and public sector (n=46). After all of this careful effort to recruit participants and 

remove fraudulent responses, we ultimately collected 189 valid survey responses from the three 

sectors analyzed in this study. 

2.3.1 First Round of Survey 

The first round of the survey was released to the public on September 8, 2022. Qualtrics 

survey analytics showed 101 people began the survey and 49 people completely finished the 

survey by December 20, 2022. Of the 49 respondents, 39 of them were from the nonprofit, 

public, and private sectors. A survey portal was created on the website of California ReLeaf 

where prospective survey participants could review the scope and aim of the study, request 

further information from the investigators, and ultimately opt into study participation by clicking 

a link to the Qualtrics survey. The Cal ReLeaf website that hosted the survey link received 569 

page views over the course of two months between September 8 and November 14, 2022. During 

this time, social media platforms were used to spread the advertisement. Through California 

ReLeaf accounts, the following advertisements were published online over the course of two 

weeks: a LinkedIn post (purchased for $140), a Facebook campaign of eight posts, an Instagram 

campaign of eight posts, and twelve Twitter posts. Other Twitter accounts helped distribute the 

advertisement, including @vtarborist (Dr. P. Eric Wiseman) and @caufc (California Urban 
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Forest Council). Facebook accounts from our stakeholders helped distribute the message, 

including 100K Trees 4 Humanity and Riverside-Corona Resource Conservation District. E-

Newsletters were sent out by California ReLeaf each week for four weeks. A total of 9,335 

people viewed the posts across the social media platforms, but this number may include possible 

double counting of the same individuals across platforms.  

Digital advertisements in newsletters were placed during the advertisement window of 

September and October 2022. A personal email from California ReLeaf director was sent to all 

project stakeholders (23 total) to request their help in distributing the survey through their email 

lists (see Appendix A). Stakeholder organizations also helped distribute our advertisement in 

their monthly or quarterly newsletters by using our half-page advertisement (see Appendix B). 

These organizations included Los Angeles Conservation Corps, American Public Gardens 

Association, California Society of American Foresters, California Landscape Contractors 

Association, California Urban Forests Council, California Licensed Foresters Association, 

California Municipal Utilities Association, and Santa Clara County Office of Sustainability. Nine 

other stakeholder organizations were unable to distribute the survey during the advertisement 

window and twenty stakeholder organizations were unresponsive to our initial request for 

assistance.  

Private sector contact lists were purchased through SICCODE.COM and directly emailed 

in batched emails during the months of September and October 2022. Per IRB guidelines, we 

emailed each contact three times, with an initial email and two reminder emails at two-week 

intervals. We emailed a total of 3,828 private sector contacts. After the first batch of emails, 219 

emails failed to deliver to invalid addresses and replacement emails were found for 72 private 
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sector businesses. The 72 new emails were included in the second and third round of batch email 

reminders.  

Postcards were sent to a random sample of green businesses. As described above, a 

master list of green businesses was compiled from an online business directory (Contractors 

State License Board). Businesses that classified themselves as Landscape Contractor or Tree 

Service Contractor were considered green businesses and organized in a spreadsheet with the 

business name and address listed. Duplicate businesses and non-target businesses were removed. 

The final list was filtered down from 13,488 businesses to 11,956 businesses. A stratified 

random sample of 3,000 businesses was used to select the addresses for mailing postcards. The 

sample was stratified based on county. Each county was weighted based on the number of 

businesses in the county out of the total number of businesses in the list of 11,956 businesses. 

The 3000 postcard addresses were randomly selected to geographically represent each county 

proportional to the number of green businesses in the state. For example, Alameda County 

contained 3.45% of the total number of businesses, which resulted in 103 randomly selected 

businesses from this county.  

2.3.2 Second Round of Survey   

To increase the survey response and sample size, we relaunched on January 19, 2023, 

after making some adjustments in advertising and recruitment strategies. This survey round 

resulted in a total of 131 valid survey responses from the nonprofit, public, and private sectors. 

In this survey round, a raffle-based incentive for a $100 Amazon gift card to 25 randomly 

selected email addresses was offered to participants who completed the survey. Additionally, 

postcards were mailed to a new random sample of 3,000 contacts selected from the master list of 

11,956 green businesses compiled previously. The postcard design was updated to include 
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information about the $100 Amazon gift card raffle. A half-page advertisement was placed in 

Western Chapters ISA Magazine Winter 2022 edition. Other organizations (13 total) were 

contacted to request advertisements in their newsletter, but no other organizations were able to 

include our advertisement.  

 Effort was made to identify potential reasons the survey received a low number of 

responses. In the first round of the survey, we had opted to distribute the email invitation through 

the mail server of California ReLeaf, believing that name recognition of the organization would 

compel recipients to take the survey. However, through later testing of the email distribution 

method, we discovered that emails sent from the Cal ReLeaf email address were routinely 

marked as spam and sent to the recipient’s spam folder. Therefore, for the second and third 

survey rounds, we changed the email delivery method to be sent through the Qualtrics system. 

A mass email was sent through Qualtrics to 3,549 private industry contacts purchased 

previously from SICCODE.COM. This list excluded the non-deliverable email addresses from 

the first survey round. A list of municipal contacts was sourced from a collaborating researcher 

at Cal Poly, and 354 municipal contacts were sent a mass email invitation to complete the survey 

through Qualtrics. Many of the emails from the municipality contact list bounced (131 out of 

354), likely due to employee turnover or retirement since the initial list was created several years 

ago. New contacts were located online and replaced the email contacts that bounced. The new, 

replacement municipality email addresses were contacted through a mass email invitation a week 

later. A first reminder email was sent to the private contacts and municipal contacts after three 

weeks. A second reminder email was sent 3 weeks after the first reminder, concluding the second 

round of email recruitment on February 16, 2023. 
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Social media campaigns were again conducted on LinkedIn, Facebook, Instagram, and 

Twitter through the California ReLeaf account. No advertisement was purchased through 

LinkedIn during this survey round. During the seven-week period, posts were published weekly 

on Facebook, Instagram, and Twitter and reached a combined total of 1,216 people, with 

possible double counting across platforms. Advertisements were included in E-Newsletters sent 

to California ReLeaf subscribers (1,257 recipients). Three E-Newsletters with the survey 

advertisement were sent, each two weeks apart. Individual emails to ReLeaf Network Members 

were sent a week after. 

2.3.3 Third Round of Survey   

 A third and final round of survey recruitment was conducted in May 2023 with the goal 

of increasing the number of responses from the public sector and private sector. A total of 19 

valid survey responses were received during this round. On May 12, 2023, municipalities 

(n=348) were sent personalized email invitations from the graduate students’ perspective and 

given the option to complete the survey online or print out the pdf version of the survey and mail 

the completed survey to our collaborators at North Carolina State University. The option of 

returning the survey by mail was introduced during this round to add convenience for 

municipality workers by providing flexibility to fill in the survey over the course of two weeks 

rather than in one sitting at the Qualtrics interface. Email analytics showed 49 emails were 

undeliverable, so our team found 42 replacement email addresses linked to unresponsive 

municipalities. On May 23, 2023, A reminder email was sent to municipalities (n=341) using the 

new list of email addresses. Email analytics showed 103 individuals opened the email.  

To increase the number of responses from the private sector, a private sector contact list 

from SICCODE.COM was purchased. On June 13, 2023, a batch of emails (n=3,346) was sent 
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through Qualtrics. Email analytics showed 1,002 people opened the email and 20 people began 

the survey. Only 5 respondents from the private sector completed the survey during this third 

round. 

2.4 Fraudulent Survey Response Removal 

With the introduction of a monetary incentive for survey participation during the second 

survey round, fraudulent actors began using internet bots (computer code) to target and fill out 

the survey for a chance to win one or more of the $100 Amazon gift cards. The survey was 

relaunched on January 19, 2023. On January 29, an unusual spike in response numbers from state 

agencies prompted further investigation, which revealed numerous responses with IP addresses 

sourced from outside of the United States and suspicious email addresses entered in the raffle. 

2.4.1 Using ReCaptcha to Prevent Fraudulent Responses 

Internet bot responses threatened the integrity of our survey data, so swift action was 

taken to eliminate the fraudulent responses by adding an extra layer of security into Qualtrics as 

soon as our team suspected this issue. During the initial survey design in June 2022, we 

incorporated Qualtrics’ captcha verification question (completely automated public turing test to 

tell computers and humans apart) to filter out automated programs attempting to take the survey, 

but we did not add the supplemental bot detection feature into Qualtrics until February 1, 2023.  

Included in the initial survey design, the Qualtrics’ captcha V2 verification question 

required respondents to select “I’m not a robot”, then complete a picture or word challenge 

successfully to proceed. For example, a respondent may be presented with a picture segmented 

into nine squares and asked to correctly select the squares within the image that contain a 

specific object, such as a stoplight, bridge, or crosswalk. If the respondent fails to accurately 
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complete the challenge, they will not be able to continue the survey. Qualtrics categorizes these 

responses as an incomplete survey response or a response in progress.  

On February 1, 2023, an additional bot detection feature in Qualtrics was added, called 

Google’s invisible reCaptcha V3. Google’s reCaptcha V3 program runs during the survey to 

passively identify the likelihood of respondents being bots based on user behavior, such as 

mouse movement, browsing history, and response time (Qualtrics, 2023). The score ranges from 

0 to 1, with a score less than 0.5 indicating the respondent is likely not a human. When the 

respondent has finished the survey, Qualtrics assigns a score and flags responses with a score 

below 0.5. Flagged responses can be filtered out during export of the data from Qualtrics. 

Despite the added layer of security from internet bots integrated into Qualtrics, internet 

bots were still able to pass the 0.5 accuracy threshold required for flagging. Qualtrics flagged 

39.8% of the total responses as bots, while later bot removal efforts on our end indicated 94% of 

all responses were bots.  

2.4.2 Creating Our Bot Removal Process 

To remove bot responses, our team performed a literature review on internet survey bots 

and identified extraction methods used by other researchers. Studies recommended several bot 

removal strategies, including removal of duplicate email and IP addresses, suspiciously short 

completion times, and suspicious open-ended responses. Our bot removal process implemented 

these elements of previous research findings and incorporated a new approach to identify bot 

clusters. A bot is defined by Storozuk as a “malicious software application programmed to 

complete automated tasks online,” (Storozuk et al., 2020). A bot cluster is defined for the 

purpose of our filtering process as a group of four or more responses completed by one internet 
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bot, with responses having duplicate start times or start times within 1-3 minutes of each other. 

This definition of an internet bot assumes that one internet bot is completing multiple surveys 

concurrently or in succession.  

The filtering process used in this study draws upon previous research suggestions from 

Storozuk, including screening email addresses, screening open-ended responses, monitoring time 

of survey completion, and monitoring speed of survey completion (Storozuk et al., 2020). 

Additionally, we included a filter for latitude and longitude coordinates outside of the United 

States. 

2.4.3 The Seven-Filter Bot Removal Process 

The filtering process to remove internet bots comprised seven steps. At the end of the 

process, the number of responses was reduced from 2190 to 131 valid responses. 

• Filter 1: Responses within bot clusters 

• Filter 2: Qualtrics flagged responses 

• Filter 3: Duplicate IP addresses and emails 

• Filter 4: Latitude and longitude outside U.S. 

• Filter 5: Short duration responses (< 5 minutes) 

• Filter 6: Suspicious free responses 

• Filter 7: Suspicious email addresses 

The first filter identified bot clusters by combining the spreadsheet of flagged responses 

with the spreadsheet of all other responses to identify groups of responses that start and end 

within minutes of each other. We assumed a high likelihood of Qualtrics flagging at least one 
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response in the bot cluster, which helped to identify the unflagged responses that fell within the 

same short window of completion and exhibited similar characteristics in their answers. The 

spreadsheet was sorted by oldest to newest response start time, and the flagged bot responses 

were used as a visual cue to identify bot clusters. One inherent flaw in this filtering step is the 

potential of removing valid responses from the dataset. To mitigate this, all responses flagged as 

bot clusters were checked for distribution channel and open-ended responses. If the distribution 

channel was “email”, this meant the survey link was accessed directly from the batch emails sent 

to targeted lists, thus the response was valid. The open-ended responses were checked for logical 

sentences and non-duplicate responses. If unique, logical sentences were provided in open-ended 

responses, then the response was categorized as valid. This filter identified 732 additional 

responses as bots beyond those flagged by Qualtrics.  

The second filter removed the responses flagged by Qualtrics’ bot detection with a score 

of 0.5 or less. To avoid removing valid responses, each flagged response was reviewed for a 

legitimate email address and logical open-ended responses. We found no valid responses were 

flagged by Qualtrics. The 872 responses flagged by Qualtrics were removed during this step. A 

third filter was applied to remove duplicate IP addresses and duplicate email addresses. This 

filter removed 314 responses.  

The fourth filter identified respondents with latitude and longitude coordinates outside of 

the United States. The United States was used as the geographic boundary for valid survey 

responses rather than the state of California since it was possible that respondents lived in 

California in 2021 and have since moved, or respondents were travelling in other areas of the 

United States during the time they completed the survey. Latitude and longitude data were 

passively collected for each recorded response within Qualtrics. The most northern, southern, 
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eastern, and western point of the contiguous United States served as the outer bounds of valid 

responses. Respondents were removed if their coordinates exceeded the following rectangular 

boundaries of the contiguous United States: valid north to south latitude coordinates fell within 

49N and 25N; valid east to west longitude coordinates fell within 66W and 124W. This filter 

identified and removed 71 responses outside of the United States.  

The fifth filter removed responses with an unusually short duration, which we classified 

as responses completed in 5 minutes or less. Qualtrics analytics provided an estimate of 20 

minutes as the average time needed to complete the survey. Our team chose the duration of 5 

minutes as an appropriate lower limit because of our judgment that thoughtful, valid responses to 

all the survey questions would require at least 5 minutes. This filter removed 9 responses with a 

duration of 5 minutes or less.  

The sixth filter identified suspicious open-ended responses by screening all remaining 

responses for duplicate or illogical open-ended responses. This filter removed 30 responses that 

were either duplicate sentences or illogical sentences. The seventh filter screened suspicious 

email addresses by finding trends in email address structure. The criteria to flag suspicious email 

addresses included “first name” + “last name” + string of numbers. Obvious suspicious email 

addresses were a string of random letters, or a string of misspelled words followed by 3 to 8 

numbers. This filter identified 31 responses as invalid email addresses. After the seven-filter 

process, the remaining valid responses totaled 131.  

Additional valid responses were added to the dataset from the first survey round and the 

third survey round. The responses from the first and third survey round did not need to go 

through the filter process because the survey was not advertised publicly and no survey incentive 
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was offered in these rounds, thus no motivation existed for internet bots to complete the survey. 

After removing all suspected internet bots, the remaining responses from all survey rounds 

totaled 199. The actual number of responses used in this study was reduced to 189 due to the 

removal of three sectors that provided an insufficient number of responses. 

2.5 Analysis of Survey Data 

Analysis of the survey data focused on two priorities: (i) characterizing the urban forestry 

sectors using descriptive statistics methods, and (ii) comparing the urban forestry sectors using 

inferential statistics methods. For numerical data, summary statistics were calculated to discern 

central tendency and dispersion of the data. For categorical data, percentages were calculated 

from response counts to compare the average response among sectors. In addition, Fisher’s exact 

test was performed on categorical data to discern statistical differences between sectors. Many 

survey questions used a 5-point rating scale that generated categorical data; these categories were 

condensed into three categories during analysis to make the data compatible with contingency 

analysis through the Fisher’s exact test. When binomial responses were provided in the survey 

instrument, for example “yes” or “no”, a left and right tailed T-test with the Fisher’s exact test 

was performed to assess which sector had a greater probability of responding “yes” compared to 

the null hypothesis of no difference in probability. Statistical tests of the null hypothesis were 

considered significant at p-value less than .05 and marginally significant at p-value greater than 

or equal to .05 and less than .075. All data manipulations and analyses were performed using 

Microsoft Excel and JMP Pro 16. 
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CHAPTER 3 – RESULTS 
 

 

3.1 Characterizing the Respondents 

The pool of respondents analyzed in this paper focuses on three urban forestry sectors in 

the study population: nonprofit organizations, private green businesses, and municipal 

governments. These respondents comprised 189 of the 199 complete, valid survey responses. 

Out of these 189 survey responses, 37 respondents were from nonprofit organizations, 46 

respondents were from municipal governments, (also referred to as public agencies in this 

paper), and 106 respondents were from private green businesses. Survey responses from higher 

education institutions (n=4), state governments (n=5), and private utility companies (n=1) were 

omitted due to the low number of responses, which would make generalizations about those 

sectors unreliable. Since the demographic questions were optional, the respondents who did not 

answer the question were omitted when calculating the percentage of respondents for each 

demographic variable. 

3.1.1 Nonprofit Sector Demographics 

The nonprofit sector respondents were most frequently affiliated with two professional 

organizations, International Society of Arboriculture (n=8, 24% of nonprofit respondents) and 

California Urban Forest Council (n=7, 21%). The most common occupation was “nonprofit 

representative” (n=20, 61%). The most frequent range of experience in the industry was 0 – 5 

years (n=15, 45%), and the most frequent age range was 65 – 74 (n=12, 36%). An Associate’s 

degree (n=15, 45%) and Advanced degree (n=15, 45%) were the most frequently reported 

education level. Compared to the other sectors, the nonprofit sector had a higher percentage of 

female respondents (n=19, 58%) than male respondents (n=14, 42%). 
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3.1.2 Public Sector Demographics 

The public sector respondents were most frequently affiliated with the International 

Society of Arboriculture (n=25, 63% of public sector respondents) and Society of Municipal 

Arborists (n=12, 30%). The “municipal forester or arborist” occupation comprised 75% (n=30) 

of public sector respondents. The majority of respondents from the public sector had 6-10 years 

of experience in the industry (n=13, 33%) or 30 or more years (n=12, 30%). The most frequent 

age range was 45 – 54 (n=14, 37%), and the most frequently reported education level was an 

Advanced degree (n=14, 37%). Male respondents comprise the majority of respondents in the 

public sector (n=33, 87%). While Caucasian was the most common identified race in the public 

sector (n=24, 62%), this sector had the most representation from respondents with Hispanic, 

Latino, or Spanish background (n=9, 23%) compared to the other sectors. 

3.1.3 Private Sector Demographics 

The private sector respondents were most frequently affiliated with the California 

Landscape Contractors Association (n=24, 27% of private sector respondents) and International 

Society of Arboriculture (n=21, 24%). “Small business owner” was the most common 

occupation (n=41, 51%). The most frequent range of experience in the industry was 30 or more 

years (n=31, 40%), and the most frequent age range was 55 – 64 (n=17, 22%). A Bachelor’s 

degree (n=37, 47%) was the most commonly reported education level. Male respondents 

comprise the majority of respondents in the private sector (n=60, 78%). 

3.1.4 Demographics Across All Sectors 

To assess respondents’ involvement in professional organizations related to urban and 

community forestry, respondents were provided with a list of professional organizations and 
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asked to select all that apply (Figure 1). On average, respondents selected 1.4 organizations. To 

determine which organizations had the highest percentage of involvement, percentages were 

calculated for each sector by dividing the number of selections for a professional organization 

type by the number of respondents in the sector. The International Society of Arboriculture was 

selected the most frequently among all sectors, with 33% (n=54) of all respondents claiming 

active involvement in the organization. The “other” category condensed the remaining 

organizations that were provided in the survey instrument and free response answers where the 

number of respondents active in the organization was 6 or fewer. The “other” category included 

the following organizations: the American Public Gardens Association, Utility Arborist 

Association, American Society of Landscape Architects, California Native Plant Society, and the 

Society of Commercial Arboriculture. 

To assess the trend in occupations for each sector, respondents were asked to select the 

most closely related occupation from a list provided in the survey instrument (Figure 2). To 

assess the years of professional experience in urban and community forestry, respondents were 

asked to select from the following categories: 0-5 years, 6-10 years, 11-19 years, 21-29 years, 

and 30 or more years. Across all sectors, the most frequent experience range was 30 or more 

years (n=47, 31%). The age of respondents was assessed based on grouped age ranges provided 

in the survey instrument. Across all sectors, the most frequent age range was 45 – 54 (n=34, 23% 

of all respondents). 
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Figure 1. Frequency of professional organization involvement among sectors. Percentages 

reflect the proportion of respondents in the sector who selected the professional organization out 

of the total number of respondents in the sector. The sum of percentages for each sector exceeds 

100% due to respondents selecting more than one professional organization. 

Figure 2. Frequency of occupations of survey respondents. The percentages on the graph sum to 

100% for each sector. The first three occupations are the most frequently reported, respective to 

each sector. 
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The education level of respondents was determined based on the selection of the 

categorical options of “High school complete”, “Associate’s degree”, “Bachelor’s degree”, and 

“Advanced degree.” Combining totals from all sectors, the largest percentage of respondents 

held an Advanced degree (n=47, 32% of all respondents) or a Bachelor’s degree (n=46, 31%), 

followed by an Associate’s degree (n=30, 20%) and High school complete (n=26, 17%). 

Gender was assessed based on the respondent’s selection of one of three categories: male, 

female, or non-binary. Male respondents comprised 70% of all respondents (n=107) and females 

comprise 27% of all respondents (n=41). The race of the respondent pool was assessed based on 

the list provided by the survey instrument. The majority of respondents in each sector identified 

their race as Caucasian (n=106, 76% of all respondents). The second largest category of race was 

Hispanic, Latino, or Spanish (n=14, 10% of all respondents). 

The geographical distribution of survey respondents was assessed based on respondent’s 

selection of the county where they conduct operations (Figure 3). The regions most represented 

by all sectors were the Bay Area (30% of respondents), which includes the populous city of San 

Francisco, and the South Coast (25% of respondents), which includes the populous city of Los 

Angeles. 
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Figure 3. Geographical distribution of respondents. Percentages reflect the proportion of all 

survey respondents who reported a county within the region. NPO refers to nonprofit sector 

organizations, PRI refers to private sector green businesses, and PUB refers to public sector 

municipalities. The map is divided into regions based on the 13 regions of economic activity in 

California, with the central valley consolidated into one region to align with previous CAL FIRE 

studies. The largest representation is from the Bay Area region (30% of respondents) and the 

South Coast region (25% of respondents).  

 

 

NPO = Nonprofit sector 
PRI   = Private sector 
PUB  = Public sector 
 

1% of all responses 
were from the region    
          

30% of all responses 
were from the region 
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3.2 Describing the Sectors with Employment and Budget 

Respondents in the nonprofit and private sectors were asked to indicate the activities their 

business/organization is involved in (Figure 4). The nonprofit and private sectors most frequently 

indicated they work in landscape or tree care services (n=29, 78% of nonprofit, n=65, 61% of 

private). In the private sector, 18% (n=19) of respondents were involved in the business activities 

of nursery retail stores, nursery supply wholesalers, or equipment wholesalers. In the nonprofit 

sector, 32% of respondents (n=11) selected “other” and specified with free response answers. 

Education (n=5) was one common activity, along with tree planting (n=3). 

 

 

Figure 4. Business activities in the private sector and the nonprofit sector. Percentages are 

calculated unique to each sector. The sum of percentages for each sector exceeds 100% due to 

respondents selecting more than one business activity. The most common business activity in 

each sector is “landscape or tree care services.” 
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The distribution of employee type was analyzed based on the number of employees 

reported for the categories of full time, part time, seasonal, and temporary (Table 3). The raw 

data for employment was cleaned in the following ways: respondents who entered zeros for all 

the categories were removed (n=10), respondents who skipped the question were removed 

(n=20). In addition, for respondents (n=19) who entered a number greater than 0 employees but 

did not fill in the percentage of time on urban and community forestry activities, the percentage 

of time was assumed to be 100%.  

The nonprofit sector reported the lowest number of employees in each of the employment 

type categories, with a sample mean of 10 full-time employees per organization. The private 

sector had the highest mean number of full-time employees, with 79 full-time employees per 

business. The public sector averaged 52 full-time employees per locality. The private sector had 

the highest averages for part-time, temporary, and seasonal employees compared to the nonprofit 

and public sectors. However, an all pairwise comparisons applied to student’s t-test revealed no 

significant differences among sectors for the employment categories of full-time, part-time, 

seasonal, and temporary. 

Respondents reported the number of work hours contributed annually by volunteers to 

their respective organizations by selecting numeric categories in the survey (Table 4). The fewest 

volunteer hours were reported by the private sector, and most volunteer hours were reported by 

the nonprofit sector, with the public sector being intermediate. The private sector reported zero 

annual volunteer hours the most frequently, with 63% of respondents in the private sector 

selecting 0 (no volunteer work). Of the public sector respondents, 40% reported 0 (no volunteer 

work) and 42% reported 1-50 hours. The nonprofit sector reported over 501 annual volunteer 

hours the most frequently (40%), and 101-500 hours the second most frequent (30%). 
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Table 3. Type and number of employees in each sector and the percentage of time spent on 

urban and community forestry activities (U&CF). A pairwise comparison of the sample means 

among the sectors was conducted using a connecting letters report. The private sector has 

significantly more full-time employees at the p < .075 significance level compared to the 

nonprofit sector. No significant differences were found at the p < .05 significance level. 

Sector n min med. max 𝑥̅ 

Compare 

means 

(p < .05) 

Compare 

means 

(p < .075) 

SE of  

𝑥̅ 

% time 

on 

U&CFa 

SE 

of % 

Full Time Employees                 

  Nonprofit 26 0 1 100 10.31 A B 4.54 42% 8.87 

  Private 89 0 9 1000 78.52 A A 19.99 49% 4.22 

  Public 44 1 5 900 51.84 A AB 26.49 70% 5.66 

Part Time Employees               

  Nonprofit 26 0 1 150 9.65 A A 5.96 48% 9.34 

  Private 89 0 0 500 12.36 A A 6.12 18% 3.55 

  Public 44 0 0 200 7.52 A A 5.03 6% 3.10 

Temporary Employees               

  Nonprofit 26 0 0 100 4.73 A A 3.84 27% 8.83 

  Private 89 0 0 150 5.79 A A 2.41 7% 2.35 

  Public 44 0 0 78 1.82 A A 1.77 4% 2.95 

Seasonal Employees               

  Nonprofit 26 0 0 6 0.62 A A 0.29 12% 6.36 

  Private 89 0 0 300 12.31 A A 4.56 12% 3.21 

  Public 44 0 0 50 2.48 A A 1.51 5% 2.65 

a Abbreviation for the percentage of time employees spend on urban and community forestry 

activities 
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Table 4. The frequency of the number of hours that volunteers contributed to the business or 

organization during 2021. Percentages reflect the proportion of respondents in each sector who 

reported the number range of volunteer hours for their business or organization. The nonprofit 

sector most often reported over 501 hours, the private sector most often reported 0 hours, and the 

public sector most often reported 1-50 hours contributed by volunteers to their organization 

  Percentage of Respondents  

Volunteer hours n 

0 

(no work) 

1-50  

hours 

51-100 

hours 

101-500 

hours 

Over 501  

hours Total 

Nonprofit 33 3% 15% 12% 30% 40% 100% 

Private 93 63% 18% 8% 4% 7% 100% 

Public 45 40% 42% 7% 2% 9% 100% 

 

The budget was assessed by asking respondents to report either annual revenues or 

annual expenditures of their business or organization. The question was phrased in an 

appropriate manner for each sector. The nonprofit sector respondents were asked about their total 

2021 operating budget from all sources of funding. The private sector respondents were asked 

about their sales and revenue (gross, pre-tax) for all products and services in 2021. The public 

sector respondents were asked about (i) the total salary and fringe benefits of all their employees, 

and (ii) total expenditures on equipment, supplies, and hiring of contractors, both of which were 

added together for analysis. Because the data for each sector showed a right skew, median dollar 

amounts are reported here rather than averages. The nonprofit sector reported the smallest 

median spending at $50,000. The private sector median income was $529,078, and the public 

sector median budget was the highest at $770,000 annually, despite reporting the lowest 

maximum spending. Pairwise comparisons of the sectors revealed no differences in means 

among the sectors at alpha significance p < .05. When comparing the means at alpha significance 

of .05 ≤ p < .075, a significant difference was observed between the nonprofit and public sectors. 
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The nonprofit and private sectors were asked to provide an estimate of the percentage of 

the budget that was spent on urban and community forestry activities in 2021. The nonprofit 

respondents reported a higher average percentage (72% of budget) than the private sector (50% 

of budget). Taking into account the percentage of the budget spent on urban and community 

forestry activities, an adjusted dollar value was calculated for the nonprofit and private sectors 

(Table 5). The public sector was not asked this question. Instead, the public sector was asked to 

estimate the percentage of the urban and community forestry budget for 2021 that was contracted 

out, which averaged to 56%. 

Table 5. Table of the revenue or expenditures in each sector. The first (top) set of statistics 

reflects the total revenue or expenditures of the business or organization in 2021. The second 

(bottom) set of summary statistics reflects the adjusted revenue or expenditures based on the 

percentage of the budget spent on urban and community forestry activities. The adjusted revenue 

or expenditures was calculated for each respondent, then summary statistics were calculated. A 

pairwise comparison of the sample means among the sectors was conducted with a connecting 

letters report. The private sector has a significantly higher average budget than the public sector 

at the p < .075 significance level. 

Sector n min med max 𝑥̅ 

SE of  
𝑥̅ 

Compare 

Means 

(p<.075) 

% of 

budget 

U&CFa 

SE 

of 

% 

Revenue or Expenditures 
 

Nonprofit 35 2,000 50,000 40,000,000 1,798,429 1,161,810 AB 72% 6.04 

Private 101 5,000 529,078 31,000,000 3,014,120 588,305 A 50% 3.45 

Public 43 50,000 770,000 6,000,000 1,108,651 164,970 B 57% b 5.87 

Revenue or Expenditures (adjusted for % on U&CF) 
 

Nonprofit 35 1,000 50,000 10,000,000 872,784 400,163 A -- -- 

Private 101 750 175,000 30,000,000 1,344,108 345,213 A -- -- 

Public 43 50,000 770,000 6,000,000 -- -- A -- -- 

a Abbreviation for the percentage of the budget spent on urban and community forestry activities 

b The public sector reported the percentage of budget contracted out, not the percentage of budget 

spent on urban and community forestry activities. 



 

44 

3.3 Challenges in Urban and Community Forestry Management 

Respondents were given a pre-defined list of challenges in urban and community forestry 

management and were asked to rate the severity of each challenge to their business or 

organization. The survey instrument provided a rating scale that comprised the following 

options: not at all, slightly, moderately, very, and extremely. Responses were consolidated into 

three categories of challenge level to simplify the contingency analysis between sectors; the new 

categories were not at all, moderately-slightly, and extremely-very. To compare the sectors, a 

baseline of 30% or more respondents selecting very or extremely challenging was used to 

designate a big challenge. Six big challenges emerged from the nonprofit sector (Figure 5), two 

big challenges emerged from the public sector (Figure 6), and eight big challenges emerged from 

the private sector (Figure 7). 

Figure 5. Perception of urban and community forestry management challenges in nonprofit 

organizations. 
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Figure 6. Perception of urban and community forestry management challenges in public sector 

municipalities. 

 

Figure 7. Perception of urban and community forestry management challenges in private sector 

green businesses. 
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Table 6. Perception of challenges between the nonprofit sector and public sector. Percentages for 

each challenge sum to 100% in each sector. The Fisher’s exact test showed no significant 

differences in perception of challenges at the p < .05 significance level. 

 
Type of Challenge 

Perception of Challenge 

Inadequate 

budget 

Workforce 

shortage / lack 

of qualified 

personnel 

Lack of 

public 

awareness or 

cooperation 

Lack of urban and 

community forest 

inventories and 

data 

Nonprofit (n=33) 
    

 
Extremely - Very 45% 12% 36% 33% 

 
Slightly - Moderately 43% 52% 46% 46% 

 
Not at all 12% 36% 18% 21% 

Public (n=43) 
    

 
Extremely - Very 33% 14% 30% 14% 

 
Slightly - Moderately 53% 47% 51% 49% 

 
Not at all 14% 39% 19% 37% 

Fisher's Exact Test  

 (Two sided Prob < P) .531 .949 .909 .096 

 

Because of similarities in their urban forestry activities, the public and nonprofit sectors 

had the most overlap in their provided list of challenges; therefore, analysis between sectors was 

limited to the public and nonprofit sectors. Nonprofit challenges were compared with public 

sector challenges in four overlapping categories: inadequate budget, workforce shortage / lack of 

qualified personnel, lack of public awareness or cooperation, and lack of urban and community 

forest inventories and data (Table 6). Comparison of the sectors found that each challenge had a 

test statistic p-value greater than 0.1, except for the challenge “lack of urban and community 

forest inventories and data” (p = .096). While not statistically significant under the conditions of 

our hypothesis test, a larger percentage of the nonprofit sector reported this challenge as 
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“extremely” or “very” challenging compared to the public sector. Each of the other three 

challenge types had little differences in perception between the nonprofit sector and the public 

sector. A limitation in detecting a statistical difference may have been the small sample sizes of 

the nonprofit and public sectors. 

We hypothesized that the private sector might vary in perceptions of challenges 

depending on the level of involvement in urban and community forestry. Therefore, the private 

sector was divided into two groups based on the percentage of the budget that was spent on 

urban and community activities. Group A comprised businesses that reported spending less than 

50% of the budget on urban and community forestry activities, and group B spent more than 

50% of the budget in this manner.  

Table 7. Perception of challenges between the private sector respondents who spent less (A) or 

more (B) than 50% of the budget on urban and community forestry activities (U&CF) in 2021. 

Percentages for each challenge sum to 100% in each sector. The Fisher’s exact test showed 

significant differences in perception of the challenges “workplace safety” and “access to 

employee training”, where group B reported a greater challenge level. 
 

 Type of Challenge 

Perception of Challenge Workplace safety Access to employee training 

A. Private sector, Less U&CF (n=44) 

  

 

Extremely - Very 25% 16% 
 

Slightly - Moderately 64% 61% 
 

Not at all 11% 23% 

B. Private sector, More U&CF (n=46) 

 

 

Extremely - Very 50% 41% 
 

Slightly - Moderately 37% 37% 
 

Not at all 13% 22% 

Fisher's Exact Test (Two sided Prob < P) .026** .018** 

** Statistically significant at p < .05 
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A Fisher’s exact test comparing group A and group B revealed significant differences in 

perception of two challenges: “workplace safety” (p = .026) and “access to employee training” (p 

= .018) (Table 7). Group B responded with “extremely” or “very” more frequently to both 

challenges. In both groups, the cost of fuel ranked highly in the list of challenges, with over 50% 

of respondents reporting this challenge as “extremely” or “very” challenging.  

When analyzing each sector individually, the greatest challenge for each sector related to 

the budget. Out of all the challenges, the nonprofit sector and public sector reported “extremely” 

or “very” challenging the most frequently to the challenge of “inadequate budget” (45% of 

nonprofit sector, 33% of public sector). The private sector reported “extremely” or “very” 

challenging the most frequently to the challenge of the “cost of fuel” (52%).  

3.4 Climate Change Impacts and Challenges

Perceptions of climate change impacts on urban and community forestry activities were 

assessed within and across sectors. The survey instrument assessed perceptions of a predefined 

list of impacts using the following scale: very positive, somewhat positive, no impact, somewhat 

negative, or very negative. Respondents were asked to rate each impact relative to their own 

organization or business, not the urban forestry industry as a whole. Therefore, although climate 

change might be ecologically or economically harmful in the aggregate, some organizations or 

businesses might experience positive impacts. For example, there might be greater demand from 

society to plant more trees for shade when faced with increasing heat (positive impact on 

organization that plants trees), but trees might be more stressed by heat or drought, making it 

more difficult to keep them alive (negative impact on organization that plants trees). The scale 

was condensed from five to three options to make the data compatible with contingency analysis 

using the Fisher’s exact test. The new scale comprised three ratings: positive, no impact, and 



 

49 

negative. The survey instrument assessed six climate change impacts on the urban forest: drought 

or water shortage, high heat, high winds, invasive plants or pests, wildfires, and coastal or inland 

flooding. 

 

Figure 8. Nonprofit sector perception of climate change impacts on the urban forest. 

Figure 9. Public sector perception of climate change impacts on the urban forest. 
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Figure 10. Private sector perception of climate change impacts on the urban forest. 

The nonprofit sector reported “negative” impact for drought or water shortage the most 

frequently (88%) and high heat the second most frequently (79%) (Figure 8). The private sector 

reported “negative” impact to drought or water shortage (59%) and high heat (59%) the most 

frequently (Figure 10). The public sector reported “negative” impact for high winds (76%) and 

drought or water shortage (74%) the most frequently (Figure 9). The nonprofit sector reported 

“positive” impacts of climate change the least frequently, with between 3% and 12% of 

respondents selecting positive for each climate change impact. Between 5% and 16% of public 

sector respondents perceived each climate change impact positively. The private sector reported 

the highest percentage of positive perceptions of climate change impacts, with between 10% and 

30% positive responses for each climate change impact. 

Comparing climate change impacts across sectors, the Fisher’s exact test showed 

significant differences among sectors in four climate change impacts: wildfires, high winds, 

drought or water shortage, and invasive plants or pests (Table 8). The nonprofit and public 

sectors were not significantly different among any of the climate change impacts.  
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Table 8. Perception of climate change impacts on the urban forest in each sector. Percentages for 

each climate change impact sum to 100% in each sector. A Fisher’s exact test showed no 

significant differences between the nonprofit sector and the public sector in their perception of 

climate change impacts. The private sector perceives climate change impacts significantly more 

positive than the nonprofit sector for the categories of wildfires, high winds, and drought or 

water shortage, and marginally more positive for coastal or inland flooding. The private sector 

perceives climate change impacts significantly more positive than the public sector for the 

categories of wildfires and high winds, and marginally more positive for invasive plants or pests. 

  
 Climate Change Impact 

Perception of Climate 

Change Impact 

Drought 

or water 

shortage 

High 

heat 

High 

winds 

Invasive 

plants or 

pests Wildfires 

Coastal or 

inland 

flooding 

Nonprofit (n=33)  
  

 
  

 
Positive 12% 12% 3% 9% 3% 3% 

 
No impact 0% 9% 30% 43% 64% 88% 

 
Negative 88% 79% 67% 49% 33% 9% 

Private (n=90)  
  

   

 
Positive 28% 16% 19% 21% 30% 10% 

 
No impact 13% 25% 35% 40% 32% 66% 

 
Negative 59% 59% 46% 39% 38% 24% 

Public (n=43)  
  

   

 
Positive 14% 16% 10% 9% 7% 5% 

 
No impact 12% 21% 14% 30% 70% 74% 

 
Negative 74% 63% 76% 61% 23% 21% 

Fisher's Exact Test  
  

   

 
Nonprofit vs Private    .006** .095    .030** .292    .0005**   .056* 

 
Nonprofit vs Public .135 .268 .176 .541 .566 .368 

 
Private vs Public .178 .867    .004**  .051*    .0001** .523 

** Statistically significant at p < .05 

* Marginally significant at p < .075 
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A significant difference in perception was found between the nonprofit and private 

sectors for the categories of wildfires (p = .0005) and high winds (p = .030), where the nonprofit 

sector reported “negative” more frequently. Drought or water shortage (p = .006) was perceived 

differently between private sector and nonprofit sector, due to the private sector reporting a 

higher proportion of “positive” impact responses compared to the nonprofit sector. A significant 

difference in perception was found between the public and private sectors for the categories of 

wildfires (p = .0001) and high winds (p = .004), and a marginally significant difference (p = 

.051) for invasive plants or pests.  

The following list of climate change challenges for urban and community forestry 

operations was provided in the survey instrument, and respondents were asked to select all that 

apply: higher demand for urban and community forestry activities, fewer workable hours per 

day, unfavorable working conditions, higher operational costs, increased mortality of 

transplanted trees, and increased health problems of established trees (Figure 11).  

Figure 11. Frequency of impacts on urban and community forestry operations due to climate 

change. Percentages reflect the proportion of respondents in the sector who selected the impact 

type out of the total number of respondents in the sector. The sum of percentages for each sector 

exceeds 100% due to respondents selecting more than one impact. 
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Table 9. Frequency of climate change impacts on urban and community forestry (U&CF) 

operations in each sector. Percentages reflect the proportion of respondents in each sector who 

selected “yes” to the climate change impact on U&CF operations. The Fisher’s exact test 

revealed significant differences between all sectors. The public sector is more frequently 

impacted by “fewer workable hours per day” than the nonprofit sector or private sector. The 

nonprofit sector and the private sector are more frequently impacted by “higher operational 

costs” than the public sector. The nonprofit sector and the public sector are more frequently 

impacted by “increased mortality of transplanted trees” than the private sector. The nonprofit 

sector is more frequently impacted by “increased health problems of established trees” than the 

private sector or public sector. 

  
Climate Change Impact on U&CF Operations 

  

Higher 

demand 

for U&CF 

activities 

Fewer 

workable 

hours per 

day 

Unfavorable 

working 

conditions 

Higher 

operational 

costs 

Increased 

mortality of 

transplanted 

trees 

Increased 

health 

problems 

of est. 

trees 

Percentage of  

Respondents    
   

  

 

Nonprofit (n=32) 41% 25% 47% 59% 53% 59% 

Private (n=82) 49% 24% 44% 56% 28% 40% 

Public (n=37) 59% 70% 41% 0% 57% 35% 

Fisher's Exact Test 
     

 

Nonprofit > 

Private -- .562 .468 .459 .011** .051* 

Private > 

Nonprofit .283 -- -- -- -- -- 

Public > 

Nonprofit .093 .0002** -- -- .476 -- 

Nonprofit > 

Public -- -- .387 <.0001** --   .038** 

Public > 

Private .189 <.0001** -- -- .003** -- 

Private > 

Public -- -- .445 <.0001** -- .374 

** Statistically significant at p < .05 
* Marginally significant at p < .075 
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The public sector selected “fewer workable hours per day” the most frequently as a 

challenge in their sector (70%). The nonprofit sector selected “higher operational costs” (59%) 

and “increased health problems of established trees” (59%) the most frequently. The private 

sector selected “higher operational costs” the most frequently (56%). No respondents from the 

public sector reported “higher operational costs.” 

Fisher’s exact test revealed statistically significant differences in perception of climate 

change impacts on urban and community forestry operations among sectors (Table 9). The public 

sector reported “fewer workable hours per day” significantly more than the nonprofit sector (p = 

.0002) or private sector (p < .0001). The impact “higher operational costs” was reported 

significantly less in the public sector compared to the nonprofit sector (p < .0001) and private 

sector (p < .0001). The private sector viewed “increased mortality of transplanted trees” as 

significantly less impactful compared to the nonprofit (p = .011) and public sector (p = .003). 

The nonprofit sector reported “increased health problems of established trees” significantly more 

often than the public sector (p = .038) and marginally more often compared to the private sector 

(p = .051). 

When comparing the two groups within the private sector, group 2 (more urban and 

community forestry focused businesses) selected “higher demand for urban and community 

forestry activities” as an operational challenge more frequently than group 1 (p = .038). None of 

the other operational challenges were perceived differently by the two groups to a statistically 

significant level (Table 10). 
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Table 10. Frequency of climate change impacts on urban and community forestry (U&CF) 

operations between the private sector respondents who spend less (A) or more (B) than 50% of 

the budget on urban and community forestry activities (U&CF). Counts reflect the number of 

respondents in each sector who selected “yes” to the climate change impact. The Fisher’s exact 

test revealed group B experienced the climate change impact of “higher demand for U&CF 

activities” significantly more than group A. 

  
Climate Change Impact on U&CF Operations 

  

Higher 

demand for 

U&CF 

activities 

Fewer 

workable 

hours per 

day 

Unfavorable 

working 

conditions 

Higher 

operational 

costs 

Increased 

mortality of 

transplanted 

trees 

Increased 

health 

problems 

of est. 

trees 

Count of Respondents 
   

   
  

 

A. Private, Less 

U&CF (n=40) 15 7 18 21 12 14 

B. Private, More 

U&CF (n=42) 25 13 18 25 11 19 

Fisher's Exact Test 
     

 

A > B --  -- .511 -- .445 -- 

B > A .038** .123 --  .338 -- .236 

** Statistically significant at p < .05 

 

3.5 COVID-19 Pandemic Challenges 

Perceptions of COVID-19 pandemic challenges were assessed through five questions in 

the survey instrument. The questions aim to understand (1) the perception of COVID-19 impact 

on urban and community activities in 2020, (2) the perception of pandemic impact duration on 

their business or organization, (3) the impact of COVID-19 on the public demand and budget, (4) 

the type and frequency of adaptation strategies to the pandemic, and (5) the future outlook for 

urban and community activities in their business or organization. 
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Figure 12. Perception of COVID-19 impact on business or organization activities in 2020. 

To assess the perception of COVID-19 impact, respondents were asked to rate “How did 

the COVID-19 Pandemic (such as lockdowns March - June 2020) affect the urban and 

community forestry activities of your institution in 2020?” using the 5-point scale: very negative, 

somewhat negative, neutral, somewhat positive, or very positive. The nonprofit sector had the 

largest percentage of respondents who reported a negative perception of the pandemic impact on 

their organization (85%). The private sector reported the lowest negative perception (49%) and 

the public sector revealed 61% of respondents with a negative perception of pandemic impact on 

their organization. The private sector had the largest percentage of respondents expressing a 

positive perception of pandemic impact (23%). There were 23 respondents who did not answer 

the question and were omitted from percentage calculations. 

A statistical analysis with Fisher’s exact test revealed a significant difference between the 

nonprofit sector and private sector perception of the pandemic impact in 2020 (p = .0008) (Table 

11). The private sector more frequently indicated a “positive” perception of the pandemic and the 

nonprofit sector responded with a “negative” perception more frequently (Figure 12). There was 

a marginally significant difference between public sector and nonprofit sector perception of the 

pandemic impact (p = .068).  
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Table 11. Perception of COVID-19 pandemic impact on business or organization in 2021 for 

each sector. A Fisher’s exact test revealed the nonprofit sector perceived the impact of COVID-

19 on their organization as significantly more negative than the private sector, and marginally 

more negative than the public sector. 
  

Perception of COVID-19 Impact 

Percentage of respondents Positive Neither Negative Total 
 

Nonprofit (n=33) 3% 12% 85% 100% 
 

Private (n=90) 23% 28% 49% 100% 
 

Public (n=43) 9% 30% 61% 100% 

Fisher’s Exact Test 
    

 Nonprofit vs Private .0008**    
 

Private vs Public .145 
    

Public vs Nonprofit .068* 
   

** Statistically significant at p < .05 

* Marginally significant at p < .075 

 

If respondents selected “negative impact” in the previous question regarding the 

perception of impact on urban and community activities in 2020, respondents were given the 

following question: “Were negative impacts of the COVID-19 Pandemic on your institution 

temporary or permanent?” Respondents were asked to select “yes” or “no” to negative impacts 

being temporary and “yes” or “no” to negative impacts being permanent. From this question, 

four possible responses arose: temporary and permanent, temporary only, permanent only, and 

neither. Each sector showed the largest percentage of responses as “temporary only”, ranging 

from 75% to 86% in each sector. A Fisher’s exact test for this question showed no significant 

differences among sectors when testing the null hypothesis of no difference in duration of impact 

among sectors. 
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The third question about pandemic impacts provided a matrix for respondents to select 

the level of impact on the (1) public demand for urban and community forestry activities and (2) 

the budget in 2020 (1a, 2a) and in 2021 and beyond (1b, 2b), meaning respondents were 

expected to provide four answers. The question was intended for respondents to give responses 

for the year 2020 and for the years 2021 and beyond, but the complexity of the question resulted 

in partial and uneven number of responses for the question. Responses were gathered using a 5-

point rating scale: decreased substantially, decreased slightly, no change, increased slightly, and 

increased substantially. These categories were condensed during data analysis to decrease, 

increase, and no change. This question was not provided to the private sector respondents, so 

analysis only occurred between the public sector and the nonprofit sector (Table 12).  

 

Table 12. Frequency of respondents’ perception of COVID-19 impact on the public demand for 

urban and community forestry activities. Response was optional, therefore total counts vary. A 

Fisher’s exact test revealed a significant difference between the nonprofit sector and the public 

sector in the perceived impact of COVID-19 on public demand in 2021 and beyond, where the 

nonprofit sector more frequently reported “increased” public demand, and the public sector more 

frequently reported “decreased” public demand in 2021 and beyond. 
  

COVID-19 Impact on Public Demand 

During 2020 Decreased Increased No Impact Total 
 

Nonprofit 15 3 4 22 
 

Public 0 0 0 0 
 

Fisher's Exact Test -- a 
   

In 2021 and Beyond 
     

Nonprofit 4 17 13 34 
 

Public 11 6 7 24 
 

Fisher's Exact Test p = .014** 
   

a Fisher’s exact test could not be performed with 0 values in the public sector 

** Statistically significant at p < .05 
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A Fisher’s exact test comparing sectors revealed a significant difference in perception of 

pandemic impact on public demand for urban forestry activities for the years 2021 and beyond (p 

= .014). While 46% of public sector respondents reported a decrease in public demand, only 12% 

of the nonprofit sector reported a decrease. The nonprofit sector more commonly reported an 

increase in public demand (50%) compared to the public sector (25%). Comparing the public 

demand for U&CF activities between the year 2020 and in 2021 and beyond, 68% of the 

nonprofit sector reported a decrease during 2020, and 12% of nonprofit sector respondents 

reported a decrease in 2021 and beyond. Zero respondents from the public sector reported an 

answer on the 5-point rating scale for the impact on public demand in 2020. No significant 

difference was observed between the nonprofit and public sectors regarding pandemic impact on 

the budget during 2020, although 64% of nonprofit respondents reported a decrease in budget 

and 40% of public respondents reported a decrease in budget during 2020. 

The fourth question regarding COVID-19 in the survey instrument asked respondents, 

“How has your institution been adapting to the COVID-19 Pandemic for its urban and 

community forestry activities in 2020, 2021, and beyond?” Respondents were given a list of 

adaptation strategies and asked to select all that apply (Figure 13). On average, respondents 

selected two strategies (rounded up from 1.91) from a list of nine strategies, including no 

adaptations. The most frequently selected response in the nonprofit and private sectors was 

“relying on the federal paycheck protection program” (35% of nonprofit sector, 43% of private 

sector). The most frequently selected response in the public sector was “no adaptations” (27%). 

There were 46 respondents who did not answer the question and were omitted from analysis of 

this question. 
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Figure 13. Adaptation strategies taken by each sector’s business or organization in response to 

the COVID-19 pandemic. Percentages reflect the proportion of respondents in the sector who 

selected the adaptation strategy out of the total number of respondents in the sector. The sum of 

percentages for each sector exceeds 100% due to respondents selecting more than one adaptation 

strategy. 

The Fisher’s exact test on COVID-19 adaptation strategies revealed statistically 

significant differences among sectors’ adaptation strategies. The results of the left and right 

tailed T-tests are shown in Table 13. The nonprofit sector showed a significantly larger 

percentage of respondents who selected “removing products or services” as an adaptation 

strategy (p = .011) when compared with the private sector. Compared to the public sector, the 

private sector showed greater involvement in the adaptation strategies of “relying on the federal 

paycheck protection program” (p = .009) and “selling off fixed assets” (marginally significant, p 

= .057). A marginally significant difference in involvement in the federal paycheck protection 

program was seen between the public and nonprofit sectors (p = .070), where the public sector 
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Table 13. Frequency of adaptation measures taken in response to COVID-19 for each sector. A 

Fisher’s exact test revealed significant differences in adaptation strategies taken by each sector. 

The public sector reported “no adaptations” significantly more frequent than the private sector 

and nonprofit sector. The private sector more frequently reported “laying off employees”, 

“relying on the federal paycheck protection program”, and “selling off fixed assets” than the 

public sector. The nonprofit sector more frequently reported “relying on the federal paycheck 

protection program”, and “increasing marketing” than the public sector. The nonprofit sector 

more often reported “removing products or services” and “other” than the private sector. 

 COVID-19 Adaptation Strategy 

 Laying- 

off 

employees 

Relying 

on fed. 

PPP a 

Selling 

fixed 

assets 

Increasing 

marketing 

Removing 

products / 

services 

No 

Adapt. Other 

Count of Respondents 

Nonprofit   

(n=31) 5 11 2 10 10 2 10 

Private 

(n=87) 18 37 12 16 10 7 8 

Public 

(n=22) 1 3 0 1 5 6 5 

Fisher's Exact Test 

Nonprofit > 

Private 
-- -- -- .091 .011** -- .004** 

Private > 

Nonprofit 
.397 .320 .229 -- -- .564 -- 

Public > 

Private 
-- -- -- -- .153    .023** .089 

Private > 

Public 
.062* .009** .057* .095 -- -- -- 

Public > 

Nonprofit 
-- -- -- -- --   .046** -- 

Nonprofit > 

Public 
.195 .070* .337 .014** .329 -- .329 

a Abbreviation for “Relying on the federal Paycheck Protection Program”  

** Statistically significant at p < .05 

* Marginally significant at p < .075  
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reported less involvement. The nonprofit sector showed greater involvement in the adaptation 

strategy of increasing marketing (p = .014) when compared with the public sector. The public 

sector reported a greater frequency of pursuing no adaptations when compared with the private 

sector (p = .023) and the nonprofit sector (p = .046). Open ended responses from the “other” 

category revealed that municipalities adapted to the pandemic by instituting COVID-19 

guidelines, changing work schedules, and suspending contract work. The nonprofit open ended 

responses revealed common themes of limiting volunteer events due to social distancing 

restrictions and shifting work toward online formats. The private sector open ended responses 

shared common themes of hiring more workers and managing increased costs due to social 

distancing restrictions. 

Figure 14. Outlook after the COVID-19 pandemic. 

The last question related to the pandemic asked respondents, “Given the impacts of the 

COVID-19 Pandemic, how would you describe the future outlook of your organization’s urban 

and community forestry activities?” (Figure 14). Respondents were given the following 5-point 

scale and asked to select one option: extremely pessimistic, somewhat pessimistic, neutral, 

somewhat optimistic, or extremely optimistic. The scale was condensed from five to three 

outlook categories. A Fisher’s exact test comparing the outlook for urban and community 

forestry activities among the sectors revealed no statistically significant differences in 
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perceptions for neither the 3-point nor the 5-point scale. Each sector reported “optimistic” as the 

most frequent outlook. Among the three sectors, the nonprofit sector had the highest frequency 

(70%) of optimistic rating and the public sector had the highest frequency (19%) of pessimistic 

rating. The private sector had the highest frequency (34%) of the neutral rating. 

3.6 Diversity and Equitable Access Challenges 

The survey instrument assessed respondents’ perceptions of workplace diversity and 

equitable access to urban and community forestry through the lens of their organizations and 

businesses with a series of perception-based questions. Workplace diversity was defined in the 

survey instrument as “the various characteristics that make-up individuals' identities including 

their gender, race, ethnicity, age, education, experience, as well as other defining traits.” Three 

diversity topics were assessed: current workforce diversity, challenge to improve workforce 

diversity, and priority to improve workforce diversity.  

Respondents were first asked, “How would you describe the diversity of your 

organization's workforce that participates in urban and community forestry related activities in 

California?” The question was assessed using a 5-point scale: extremely high, somewhat high, 

neither low nor high, somewhat low, or extremely low. This scale was condensed down to three 

categories during analysis to make the data compatible with contingency analysis. The new 

categories were high, neither, and low. Using the Fisher’s exact test (Table 14), significant 

differences in perception of current workforce diversity were observed between the nonprofit vs 

private sectors (p = .045) and the nonprofit vs public sectors (p = .014). The private sector 

showed no significant difference in perception when compared to the public sector (p = .653). 

The nonprofit sector reported “high” current workforce diversity the most frequently compared 

to the other sectors (61% of nonprofit respondents). Of the private sector, 38% of respondents 
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reported high current workforce diversity, and 30% of the public sector respondents reported 

high current workforce diversity. Across all sectors, 18% of respondents reported low current 

workforce diversity (Figure 15). 

 

Figure 15. Perception of current workforce diversity across the nonprofit, private, and public 

sectors. The nonprofit sector rated their organizations’ current workforce diversity the highest, 

and the public sector rated their organizations’ current workforce diversity the lowest. 

Figure 16. Perception of challenge to improve workforce diversity across the nonprofit, private, 

and public sectors. All sectors share a similar perception of challenge level. 
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Table 14. Perception of current workforce diversity within the business or organization for each 

sector. A Fisher’s exact test revealed significant differences in perception between sectors, where 

the nonprofit sector more frequently reported “high” workforce diversity than the public sector 

or private sector. 
  

Perception of Current Workforce Diversity 

Sector High Low Neither Total 
 

Nonprofit (n=33) 61% 18% 21% 100% 
 

Private (n=89) 38% 18% 44% 100% 
 

Public (n=40) 30% 18% 52% 100% 

Fisher's Exact Test 
     

Nonprofit vs Private  .045** 
    

Private vs Public .653-- 
    

Public vs Nonprofit  .014** 
   

** Statistically significant at p < .05 

 

 

Table 15. Perception of challenge level to improve workforce diversity within the business or 

organization. A Fisher’s exact test revealed no significant differences in perception among 

sectors. 
  

Level of Challenge to Improve Diversity 

Sector Extremely – Very Slightly – Moderately Not at all Total 
 

Nonprofit (n=32) 59% 28% 13% 100% 
 

Private (n=89) 48% 37% 15% 100% 
 

Public (n=38) 45% 47% 8% 100% 

Fisher's Exact Test 
     

Nonprofit vs Private  .557 
    

Private vs Public .468 
    

Public vs Nonprofit  .283 
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Respondents were next asked, “How challenging is it to improve workplace diversity 

among employees that perform urban and community forestry related activities in your 

organization?” (Figure 16). The question was assessed on a 5-point scale: extremely, very, 

moderately, slightly, or not at all. This scale was condensed down to three categories during 

analysis to make the data compatible with contingency analysis. The new categories were 

extremely-very, moderately-slightly, and not at all. A Fisher’s exact test revealed no statistically 

significant differences among sectors for their perception of challenge level to improve 

workforce diversity (Table 15). Regarding the frequency of reporting “not at all” as the degree of 

challenge for improving workplace diversity, the public sector reported the highest frequency 

(47%), and the nonprofit sector reported the lowest frequency (28%). 

 

Table 16. Perception of priority to improve workforce diversity within the business or 

organization in each sector. A Fisher’s exact test revealed significant differences in perception 

between sectors, where the nonprofit sector more frequently reported “high” priority to improve 

workforce diversity than the public sector and private sector. 
  

Rating of Priority to Improve Diversity 

Sector High Low Neither Total 
 

Nonprofit (n=32) 56% 6% 38% 100% 
 

Private (n=89) 25% 32% 43% 100% 
 

Public (n=39) 26% 18% 56% 100% 

Fisher's Exact Test 
     

Nonprofit vs Private       .0008** 
    

Private vs Public .210 
   

 Public vs Nonprofit    .027**    

** Statistically significant at p < .05 
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Respondents were finally asked, “How much of a priority is improving workplace 

diversity among employees that perform urban and community forestry related activities in your 

organization?” The question was assessed on a 5-point scale: extremely high, somewhat high, 

neither low nor high, somewhat low, or extremely low. This scale was condensed down to three 

categories during analysis to make the data compatible with contingency analysis. The new 

categories were high, neither, and low. Using the Fisher’s exact test (Table 16), statistically 

significant differences were observed between the nonprofit and private sectors (p = .0008) and 

the nonprofit and public sectors (p = .027). The private sector showed no significant difference in 

perception when compared to the public sector (p = .210). The nonprofit sector reported “high” 

priority to improve workforce diversity the most frequently compared to the other sectors (56% 

of nonprofit respondents). “High” priority was reported among 25% of respondents in the private 

sector and 26% of respondents in the public sector. The private sector reported “low” priority to 

improve workforce diversity the most frequently (32%), and the public sector reported “neither” 

the most frequently (56%) (Figure 17).  

 

Figure 17. Perception of priority to improve workforce diversity across the nonprofit, private, 

and public sectors. The nonprofit sector rated a high priority to improve workforce diversity the 

most frequently. 



 

68 

Figure 18. Participation in equitable access efforts for the listed communities compared across 

the nonprofit, private, and public sectors. Percentages reflect the proportion of respondents in the 

sector who selected the community type out of the total number of respondents in the sector. 

 

Equitable access to urban and community forestry was assessed through survey questions 

regarding which communities are the focus of equitable access efforts and how challenging it is 

to improve equitable access for communities. As defined in the survey instrument, “Equitable 

access to natural areas involves ensuring all individuals have the resources they need to 

experience natural places.” Respondents were first asked, “Have your organization’s recent 

activities focused on equitable access of urban and community forests for any of the 

communities listed below?” The six listed communities included low income, racial minorities, 

senior citizens, children, differently-abled individuals, and tribal nations. For each of the listed 

community types, respondents selected “yes” or “no” as to whether their organization had 

focused equitable access efforts on the community type. Results are shown in Figure 18 and 

Table 17, where percentages reflect the number of respondents within the sector who selected 

“yes” for the community type divided by the number of respondents in the sector.  
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Table 17. Frequency of equitable access efforts for urban and community forests towards the 

listed community types. A Fisher’s exact test revealed significant differences in participation in 

equitable access efforts. The nonprofit sector focused significantly more on the community types 

of low-income and racial minorities compared to the other sectors. The public sector focused 

significantly more on all community types (excluding tribal nations) compared to the private 

sector. 

  Community Types 
 

 
Low Income 

Racial 

Minorities Children 

Senior 

Citizens 

Differently 

-abled 

Tribal 

Nations 

Percentage of Respondents 

     

 

Nonprofit (n=31) 97%  84%  84%  48%  32%  29%  
 

Private (n=84) 35%  35%  38%  42%  29%  23%  
 

Public (n=41) 61% 63% 66% 66% 50% 24% 

Fisher’s Exact Test 
       

Nonprofit > 

Private 
<.0001** <.0001** <.0001**        .331          .433 .315 

 

Public >  

Private 
.006** .003**    .004** .011** .019** .535 

 

Nonprofit > 

Public 
.0003** .049**      .076 --  --  .409 

 

Public > 

Nonprofit 
--  --  --         .113          .107 --  

** Statistically significant at p < .05 

 

In the nonprofit sector, the community type “low income” was selected most frequently 

(97% of nonprofit respondents). The community type most frequently selected in the private 

sector was “senior citizens” (42%), and the public sector most frequently selected “senior 

citizens” and “children” (66% each). The private sector had 58% of respondents who reported 

focusing on at least one of the listed communities, the public sector had 85% of respondents, and 

the nonprofit sector had 99% of respondents who listed at least one community as the focus of 
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equitable access efforts. The Fisher’s exact test revealed significant differences among sectors in 

involvement in equitable access efforts for each community type other than tribal nations. The 

nonprofit sector reported a larger participation rate in equitable access efforts for the low-income 

community type and racial minority community type when compared with the private sector 

(low income, p < .0001; racial minority, p < .0001) and when compared with the public sector 

(low income, p = .0003; racial minority, p = .049). The public sector reported a higher 

participation rate in equitable access efforts compared to the private sector for community types 

of low income (p = .006) and racial minority (p = .003). The private sector reported a 

significantly lower participation rate in equitable access efforts for children when compared to 

the nonprofit sector (p < .0001) and the public sector (p = .004). The public sector reported a 

higher participation rate than the private sector for senior citizens (p = .011) and differently-

abled (p = .019). 

Table 18. Perception of challenge level to increase equitable access efforts for the listed 

community types. A Fisher’s exact test revealed significant differences in perceptions between 

the nonprofit and public sectors, where the nonprofit sector more frequently reported 

“extremely” or “very” challenging to increase equitable access efforts for the listed community 

types. 
  

Rating of Challenge Level 

Sector Extremely – Very  Slightly – Moderately Not at all Total 
 

Nonprofit (n=31) 26% 58% 16% 100% 
 

Private (n=81) 17% 54% 29% 100% 
 

Public (n=38) 11% 50% 39% 100% 

Fisher's Exact Test 
     

Nonprofit vs Private  .346 
    

Private vs Public .420 
    

Public vs Nonprofit   .057* 
   

* Marginally significant at p < .075 
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Figure 19. Perception of challenge level to increase equitable access efforts across the nonprofit, 

private, and public sectors. 

 

Respondents were finally asked, “In your opinion, how challenging is it for your 

organization to increase equitable access of urban and community forestry to all people and 

communities in your service area in California?” Five categorical challenge levels were 

provided: extremely, very, moderately, slightly, or not at all. Categories were condensed from 

five to three categories during analysis to make the data compatible with contingency analysis. 

The new categories were extremely-very, moderately-slightly, and not at all (Figure 19). The 

Fisher’s exact test results showed a marginally significant difference between the nonprofit and 

public sectors in their perception of challenge level to increase equitable access efforts (p = .057) 

(Table 18). The public sector respondents reported a higher percentage of not at all challenging 

(39%) compared to 16% of nonprofit sector respondents. The nonprofit sector reported a higher 

percentage of “extremely-very” challenging responses (26%) and the public sector reported the 

lowest (11%).
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CHAPTER 4 – DISCUSSION 
 

 

4.1 Trends in Respondent Demographics 

Organizational affiliation of respondents was most common in organizations that provide 

an industry license or certification. The International Society of Arboriculture (ISA) was the 

most commonly listed professional organization affiliation when aggregated across all sectors, 

accounting for about 1/3 of respondents. The ISA primarily exists as a professional network for 

tree care professionals by providing credentials, distributing education materials and research 

findings, and holding events for networking and continuing education. Credentials offered by 

ISA include Certified Arborist, Municipal Specialist, Tree Climber, and Tree Risk Assessment 

Qualification (International Society of Arboriculture, 2023), some of which are commonly 

required for employment as an arborist or urban forester and used in the tree care industry to 

show specialized skills and experience. Membership in the California Landscape Contractors 

Association (CLCA) was most popular within the private sector, likely due to the Landscape 

Industry Certified Technician credential administered by the CLCA, which increases reputability 

of businesses for homeowners and government contracts. The Society of Municipal Arborists (an 

affiliation of the ISA) was most popular within the public sector, perhaps due in part to the 

accreditation program run by the society for municipal forestry departments. The California 

Urban Forest Council (CUFC) is a nonprofit organization made up of urban forest professionals 

across all sectors. While this organization does not provide a license or certification, our survey 

found the CUFC is popular in all sectors, likely for its organizational mission on outreach and 

education through collaborative partnerships and projects. Professional organization affiliation 

among the sectors gives insight into the avenues available for networking and collaboration 

across sectors.  
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Affirming the notion that the nonprofit workforce relies heavily on volunteers from 

outside the ranks of the core urban forestry profession, our survey showed nonprofit respondents 

had the least amount of professional experience compared to the other sectors and the largest 

proportion of respondents over the age of 65. The private sector showed a different trend, with 

40% of respondents having 30 or more years of professional experience. Over a third of 

respondents in the public sector were between 45-54 years old, and no respondents had less than 

6 years of professional experience or were younger than 25. This may indicate that more 

experience is preferred or required to be hired within the public sector. Another explanation may 

be that the survey was more commonly completed by individuals with higher positions in public 

agencies due to the sensitivity of the budget and employment information provided. Future 

research can explore the relationship between the years of professional experience and the 

perception of urban forest management challenges, given how many years respondents have 

been exposed to challenges within the industry may influence their perceived challenge level. 

Gender and racial diversity across the survey respondents may not necessarily indicate 

diversity within the urban and community forestry workforce of California. Recalling that the 

survey invitation requested a response from someone in a leadership position for the organization 

or business may bias representation. Likewise, racial or gender identity may have influenced 

willingness to respond to the survey. As a result, the fact that the majority of respondents 

identified as male (70%) and Caucasian (76%) should be interpreted with caution, both in terms 

of workforce representation as well as generalizing perceptions assessed with the survey. 

Interestingly, a study on Californians’ perception of climate change revealed that Caucasian 

respondents were the most likely race to report that climate change impacts will never happen 

(Baldassare et al., 2018). Representation from minority groups is low, which may affect the 
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results from perception-based questions related to diversity and equity. The nonprofit sector, who 

responded with the highest workforce diversity and highest priority to improve workforce 

diversity, also had the highest representation from female respondents, an unlikely coincidence. 

4.2 Budget, Employment, and Management Challenges

While no significant differences in employment type were observed among the sectors, 

the nonprofit sector had the lowest number of employees and the highest amount of annual 

volunteer hours per organization. Further, the nonprofit sector reported a (marginally) lower 

budget per organization than the public sector. Nonprofit organizations tend to be small 

operations with limited staffing that rely on unpaid volunteers and grants to achieve their 

mission. In contrast, the public sector often has a larger scope of work with a large paid 

workforce that relies on funding mostly from local government revenues. An unusually high 

reporting of one employee working at a business/organization led to the speculation that 

respondents misunderstood the question and reported the number of employees who work 

specifically in urban and community forestry rather than all employees in the business or 

organization. 

Despite differences in funding sources between the nonprofit and public sectors, the 

greatest urban forest operational challenge identified by both sectors was an inadequate budget, 

which ranked the highest among the other operational challenges. While both sectors viewed 

their budget as inadequate, the nonprofit sector indicated that they experienced higher 

operational costs due to climate change more often than the public sector. Roughly a third of the 

nonprofit sector experienced great challenges due to a lack of coordination between departments, 

inadequate state or local regulations, lack of public awareness or cooperation, lack of U&CF 

inventories and data, and lack of leadership support. Besides an inadequate budget, the only 
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other great challenge in the public sector was a lack of public awareness or cooperation. This 

challenge for the public sector highlights the need for increased collaboration with nonprofits, 

who often work on a local level to educate the community and advocate for healthy urban 

forests. 

Challenges for the private sector were associated with the costs of urban forestry 

operations, including fuel, equipment, insurance, and workforce shortage. Within the private 

sector, the responding businesses that devoted more than 50% of the budget to urban and 

community forestry activities revealed greater operation challenges with workplace safety and 

access to employee training compared to the businesses that devoted less than 50% of the budget 

to urban forestry. Those businesses with greater focus on urban and community forestry 

activities presumably spend more time working directly with trees, which generally has greater 

workplace risks than lawn care, equipment sales, or architectural design. Working with trees 

poses obvious workplace safety risks, and thus the ANSI A300 pruning standards and OSHA 

general industry standards are widely implemented and regulated in the tree care industry to 

prevent devastating injuries. The dangers are associated with chainsaw operation, the dropping of 

heavy tree limbs and whole trees, and the rigging techniques for safe suspension in trees. 

Access to employee training was also identified as a significant challenge for urban 

forestry-oriented businesses. Arboricultural services such as tree removal and pruning require 

highly specialized skills. The time required for adequate training in these skills is considerably 

greater than lower-skilled tasks in the green industry such as mowing, weeding, mulching, and 

brush clearing. Likewise, access to quality training programs may be limited or cost-prohibitive 

for small businesses. A related challenge for urban forestry-oriented businesses is hiring 

qualified workers, which ties back to the availability of training, but also may reflect the 
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difficulty in hiring workers for a hazardous occupation with relatively low pay. One major 

initiative to improve access to employee training in urban forestry is through the Tree Equity 

Career Pathways Initiative. This initiative, created by the nonprofit, American Forests, supports 

pre-employment training programs and job placement, and works with employers to create a 

supportive workplace environment (American Forests, 2023). The apprenticeship program 

through the Tree Care Industry Association is another example of an initiative to improve access 

to employee training (Tree Care Industry Association, 2022).  

4.3 Climate Change Impacts and Challenges

The perception of climate change challenges on the urban forest varied significantly 

among the sectors. The survey results revealed the nonprofit and public sectors have a 

heightened awareness of climate change impacts, sharing similar negative views of the climate 

change challenges to the urban forest. Specifically, wildfires and high winds were viewed more 

positively in the private sector compared to both the nonprofit and public sectors. The private 

sector viewed the climate change impacts of drought or water shortage and coastal or inland 

flooding more positively than the nonprofit sector, and invasive plants or pests were viewed 

more positively in the private sector than in the public sector. The perception of climate change 

impacts on the urban forest is subjective and likely correlates to the fact that the private sector 

makes their revenue from fixing problems with trees. Therefore, the more that climate change 

impacts the trees, the more revenue is earned from tree removals, cleanups, and pest 

management. If the private sector is on call during the wildfire season or the storm season, the 

greater tree damage would result in greater revenue. Comparatively, the nonprofit and public 

sectors generally focus their efforts on increasing the urban tree canopy and building community 
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resilience through urban and community forestry efforts. Thus, any climate change impact that 

reduces the health or survival of trees is thought to be negative.  

Climate change impacts on operations were also assessed. The public sector experiences 

the challenge of fewer workable hours per day significantly more than the nonprofit and private 

sectors. One explanation for fewer workable hours per day in the public sector may link to the 

Heat Illness Prevention Standard (Department of Industrial Relations, 2023). California is one of 

three states in the United States that runs their own OSHA-approved state plan, the Heat Illness 

Prevention Standard, which applies to workers in “outdoor places of employment” such as areas 

of landscaping, agriculture, and construction. One provision in this standard requires employers 

to allow employees access to shade and cool down periods for at least five minutes on request 

when temperatures exceed 80 degrees Fahrenheit. Employees in agriculture have an extra 

provision that states when the temperatures exceed 95 degrees, the employee must take a cool-

down rest period for at least 10 minutes every two hours. The public sector likely abides more 

strictly by the Heat Illness Prevention Standard. Considering the public sector contracts out an 

average of 56% of their budget, the public sector may be more aware of how climate change 

impacts the number of workable hours of contract workers. Seeing as how the workable hours 

per day did not affect the private sector as greatly, the difference may be linked to the private 

sector’s profit from working longer in higher heat conditions despite the state regulations. The 

nonprofit sector typically works less in the field compared to the other sectors due to their focus 

on collaborating with stakeholders, education and outreach, and creating management plans. 

Nonprofits may organize tree planting events less frequently or during cooler seasons (so that 

planted trees do not succumb to heat), so the effect of fewer workable hours per day resulting 

from climate change is less noticeable. 
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The nonprofit and public sectors reported significantly more observations of increased 

mortality of transplanted trees due to climate change, likely due to the focus of nonprofit and 

public sector work in transplanting trees; whereas the private sector may work less with 

transplanting trees and more with tree removals, pruning, or plant health care.  

The nonprofit sector perceived increased health problems of established trees due to 

climate change more often than the public and private sectors. The nonprofit sector may notice 

increased health problems of trees because of their active involvement in tree planting and 

oversight of ecological restoration projects. Because nonprofits often have environmental 

advocacy as part of their mission, they may be more likely to attribute health problems in trees to 

climate change; whereas the public and private sectors may attribute tree health problems to 

other factors. The private sector may not notice an increase in health problems of established 

trees because they work on an individual household level, which makes it difficult to discern the 

effect of climate change on the whole urban forest. Observations can be made over time, but a 

link to climate change may not be what private sector respondents consider as the source of 

health problems. The private sector may relate health problems to more proximal factors such as 

pests, drought, or improper care by the homeowners rather than connecting the problem to 

climate change on a global scale. The public sector, with a greater focus on beautification of the 

city, may link tree health issues to poor urban soil, pollution, plant selection, or land disturbing 

activities. Along the same lines, higher operational costs due to climate change were perceived as 

more impactful by the nonprofit and private sectors than the public sector, which may be another 

indicator of the public sector’s perception of proximal factors affecting the urban forest rather 

than climate change. 
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4.4 COVID-19 Pandemic Challenges 

The initial impact of the pandemic was viewed negatively across all sectors, with the 

nonprofit sector most frequently indicating a negative perception of pandemic impact on their 

organization compared to the private and public sectors. In contrast, about a 1/4 of the private 

sector viewed the pandemic as having a positive impact on their business. One study from the 

University of Georgia found that during the pandemic, one out of every three people took up 

gardening as a hobby, and many others completed outdoor landscaping projects (Fratello et al., 

2022). During the pandemic when many people felt trapped indoors, people turned outdoors for 

mental and physical health benefits. It is quite possible that the general public’s greater use of 

outdoor spaces had a positive effect on private businesses. During the pandemic, the general 

public may have devoted more time and money to maintaining or planting trees on their 

property. Private sector respondents with less focus on urban and community forestry may have 

experienced an even greater boost in their services related to lawn care or planting annuals or 

perennials, which are more amenity-driven and relatively less expensive than tree care services. 

When respondents were asked about the duration of the impact from the pandemic, all 

sectors largely viewed the pandemic impact as temporary only. Despite the temporary negative 

impacts of COVID-19 on businesses and organizations, the majority opinion across all sectors 

was an optimistic outlook for the future of urban and community forestry activities performed by 

their organizations and businesses. The positive outlook after the pandemic may be attributed to 

the greater use of outdoor spaces by the public (Grima et al., 2020) or the rising emphasis on 

urban and community forestry through federal funding toward climate resiliency. 

In response to the pandemic, several adaptation strategies were implemented. The public 

sector reported no adaptation to the pandemic significantly more than the nonprofit and private 
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sectors. While the majority of the public sector reported a negative perception of the pandemic 

impact on their organization, the open-ended responses to the “other” category revealed the 

adaptations of instituting COVID-19 guidelines, changing work schedules, and suspending 

contract work. The public sector was equally engaged in adding products or services and 

removing products or services, so no clear trend was discernable in that adaptation. In addition, 

the public sector more commonly hired employees rather than laid off employees. 

Before 2020, the federal paycheck protection program was only available to small 

businesses meeting the criteria of 500 or less employees and provided funds to pay up to eight 

weeks of payroll costs. In response to the pandemic, the CARES (Coronavirus Aid, Relief, and 

Economic Security) Act extended funds to municipalities and state governments in 2020. Despite 

this provision, the public sector reported this adaptation strategy significantly less than the 

private sector. The private sector’s most common adaptation strategy to the pandemic was the 

federal paycheck protection program, with nearly half of respondents using this adaptation 

strategy. Over a third of nonprofit respondents utilized the federal paycheck protection program 

as well, though the difference was marginally significant compared to the public sector. 

Selling off fixed assets was more common in the private sector compared to the public 

sector, which did not engage in this adaptation strategy. The public sector likely did not see this 

adaptation strategy as necessary or feasible because of how equipment is financed by 

government agencies or due to the barriers associated with selling government property for 

short-term expense avoidance. The private sector may have needed to sell off fixed assets 

because revenue was reduced and they could not meet payment obligations for financed 

equipment or they needed to redirect reduced revenue toward other operational costs not easily 

avoided, such as office rent, insurance policies, or payroll. Although the private sector often 
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benefitted from an uptick in business due to the pandemic, the social distancing restrictions early 

on may have temporarily limited the private sector’s ability to work and thus slowed their 

revenue without slowing their expenses. 

Increasing marketing was significantly more common in the nonprofit sector compared to 

the public sector. A likely reason for this is because the public sector does not need to market 

their services to the general public in order to carry out their urban and community forestry 

activities. The nonprofit sector may have seen the pandemic as an opportunity to market their 

services due to the general public’s increased awareness of the benefits of nature during the 

pandemic. The private sector was equally engaged in increasing marketing and decreasing 

marketing in response to the pandemic, so no clear trend was discernable in that adaptation. 

The nonprofit sector more commonly removed products or services during the pandemic 

compared to the private sector. Insight from the nonprofit open-ended responses revealed 

common themes of limiting volunteer events due to social distancing restrictions and shifting 

work toward online formats. The private sector likely avoided the adaptation strategy of 

removing products or services due to the necessity of earning revenue to keep the business afloat. 

Further, taking care of their landscapes was still a concern for people during the pandemic, and 

private landscape companies could socially distance from their customers more effectively than 

nonprofit workers who work closely with volunteers during tree planting projects or other face-

to-face activities.  

4.5 Diversity and Equitable Access Challenges 

The nonprofit sector reported a higher workforce diversity and a higher priority to 

improve workforce diversity than the public and private sectors. All sectors viewed improving 



 

82 

workforce diversity as similarly challenging. While all sectors felt it is a challenge to improve 

workforce diversity, the nonprofit sector rated this challenge as a higher priority. A possible 

rationale for this may be linked to the nonprofit sector’s focus on environmental justice. 

Improving their organization’s workforce diversity may be a higher priority to accomplish larger 

organizational goals of inclusion and connecting with stakeholders and community members. 

When asked about their efforts to provide equitable access to urban and community 

forests for underserved communities, the nonprofit sector was the most involved in equitable 

access efforts for several of the listed communities, and the private sector was the least involved. 

Nearly all respondents in the nonprofit sector listed low-income communities as the target of 

equitable access efforts, with racial minorities as the second greatest focus. Since the Justice40 

initiative was passed through an executive order in 2021, all federal investments that aim to 

address the climate crisis must devote at least 40 percent of the investments toward 

disadvantaged communities, which include communities with low-income, high poverty, high 

unemployment, and high exposure to pollution and environmental hazards. The administration’s 

acknowledgement of climate change disproportionately affecting disadvantaged communities 

creates a legal framework for guiding state and local urban forestry efforts toward these 

communities. While some nonprofits rely more heavily on federal grants than others, this 

initiative likely encouraged both the nonprofit and public sectors to put greater emphasis on 

increasing the equitable access efforts toward disadvantaged communities.  

The nonprofit sector seemed to focus less on senior citizens, differently-abled 

communities, and tribal nations for equitable access efforts when comparing their involvement 

with the other community types. Nonprofit organizations are typically formed for a specific 

mission, which can create a narrow scope for equitable access efforts. For example, many of the 
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nonprofit respondents in the survey indicated that teaching is one of the main urban and 

community forestry activities they engage in. In this example, the communities that would 

receive attention for equitable access efforts would most likely be children, where racial 

minorities and low-income communities would fall under the umbrella of children groups and 

senior citizens would not.  

The public sector seemed to focus equitable access efforts more evenly across the 

underserved communities, with about two-thirds of respondents focusing equitable access efforts 

on low income, racial minorities, children, and senior citizen communities, and half of public 

sector respondents focusing on differently-abled communities. One reason for the greater focus 

on differently-abled communities by the public sector could be due to the ADA Standards for 

Accessible Design that are required in parks and recreation facilities. Since the actions of the 

public sector are guided by government regulations, any improvements in equitable access 

efforts will likely need to be justified by policy or community interest groups. These accessibility 

mandates would be less influential on the equity initiatives of the nonprofit and private sectors. 

The private sector reported significantly less involvement in equitable accessibility for all 

community types, except tribal nations, when compared to the public sector efforts. With each 

sector reporting between 23 - 29% of respondents involved in equitable access efforts for tribal 

nations, this community was the least common focus of equitable access efforts. This finding 

may be influenced by the small sample size and lack of representation from urban forestry 

professionals who frequently interact with tribal nations. Out of all the community types, senior 

citizens were the most common focus for the private sector. The private sector likely earns a 

large percentage of their business revenue from senior citizens who may be less able to perform 
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landscaping on their property, may have more disposable income, and may spend more leisure 

time outdoors. 

When asked about the challenge level to improving equitable access for communities, the 

nonprofit sector viewed accessibility efforts as more challenging than the public sector. The 

public sector more commonly reported that improving equitable access efforts was not at all 

challenging. The perception of challenge level may be associated with the budget and mission of 

each sector. The mission of nonprofits is more commonly focused on equitable access for 

communities, thus there is always more work to be done to improve equitable access and never 

enough resources. Nonprofits may also have a heightened awareness of equity challenges 

because they work on the frontlines in underserved communities and observe firsthand the 

shortcomings of past equity efforts. The public sector on the other hand likely has greater 

resources and is likely focused more on urban forest maintenance and operations rather than the 

social equity aspects of urban and community forestry. This is especially true for urban and 

community forestry programs housed within the public works department where trees are more 

often viewed as liabilities rather than assets. With a dedicated budget and a clear objective on 

tree maintenance, the public sector more commonly felt that there is no challenge to improve 

equitable access. Working as a government entity, the public sector may be less engaged with the 

needs of minority communities, or they may be less attentive towards one community type over 

the other and choose to focus their efforts on the community as a whole.

4.6 Study Limitations 

Several aspects of this study warrant discussion because they present limitations to 

interpretation and generalizability of the data. The first limitation concerns the low response rate 

and small sample size obtained in the survey. Despite a well-conceived recruitment strategy that 
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entailed multiple survey marketing and distribution mechanisms, the survey did not generate a 

robust sample. Because the true population within each sector was not known with certainty, it 

was impossible to calculate survey response rates. However, an informed estimate of the 

response rate would be on the order of 3% to 20%, depending on the sector. These values fall 

below the customary range expected for a robust response rate and thus call into question the 

representativeness of the sample. Similar economic contribution studies for regions in the United 

States experienced the lowest response rate in the private sector (averaging 3%), the public 

sector response rate between 17% to 19%, and the nonprofit sector response rate between 25% to 

35% (Parajuli et al., 2022, 2023). 

Although intuitive trends emerged from the data for many of the perception questions in 

the survey, quantitative aspects of the study such as workforce size and budgetary estimates 

should be interpreted with caution. The small sample sizes likewise affected our ability to test 

hypotheses using probability testing and inferential statistics. In several instances, we performed 

a hypothesis test that compared sector responses to a survey question, and the null hypothesis of 

no difference among sectors could not be rejected at the customary alpha level of .05. Examining 

the values of response variables in those instances suggested that a difference might exist, but the 

small sample sizes resulted in large error terms that diminished the statistical power of the test to 

detect a difference and thus reject the null hypothesis. As such, a larger sample size would have 

not only improved our confidence in the representativeness of the data, but also strengthened our 

ability to discern differences in the sectors for the response variables of interest. Many questions 

were optional for survey respondents, which may have resulted in a response bias due to a 

varying number of respondents from each sector in the hypothesis testing for each question.  
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Another limitation of the study, which is inherent to all surveys, was respondent 

interpretation of survey questions and subsequent ability to provide accurate data. Although the 

survey instrument was beta-tested by a group of testers knowledgeable of the study population, 

there were undoubtedly misinterpretations of questions by respondents that resulted in data 

inaccuracies. Even when questions were correctly interpreted, the respondent may have been 

limited in their ability to provide an accurate answer. For example, the respondent may have 

lacked complete information about their organization’s employment or budgetary data. And their 

perceptions of organizational stances on issues and challenges may have reflected a personal 

opinion rather than a group consensus. Inherent differences among sectors also made it difficult 

to frame certain questions such that strong comparisons could be made among sectors. 

Questions for each sector were worded to be most appropriate for the sector, but this 

resulted in answers that limited the ability to compare between sectors. For example, the question 

assessing the budget for urban forestry operations was worded in the private sector as revenue, in 

the public sector as salary and expenditures, and in the nonprofit sector as funding. Finally, the 

survey questions requesting data on personnel and finances might have been regarded as 

intrusive or threatening to respondents, which may have led respondents to either skip those 

questions or provide deceptive answers out of fear for divulging business secrets or incriminating 

information. 

Due to the occurrence of fraudulent responses in the second survey round and their 

subsequent removal from the dataset, the study faces a limitation in the potential removal of 

valid responses and retainment of invalid responses. Our seven-step bot filtering process cannot 

be deemed as 100% accurate since it is a newly developed process with explicit restrictions on 

survey responses that were deemed characteristic of computer code rather than human. All 
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respondents who clicked the survey link in stakeholder email lists were retained, which allowed 

directly targeted individuals to remain in the dataset and all outside individuals seeking the 

incentive to be tested for the likelihood of being fraudulent.
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CHAPTER 5 – CONCLUSION 
 

This study aimed to assess the key challenges and opportunities faced by urban and 

community forestry sectors in California. We found significant differences exist among the three 

sectors we surveyed due to their unique roles and goals within their organization or business. 

Public sector municipalities have the authority to manage large scale, local urban forestry 

initiatives but find difficulty in engaging the public and feel the budget allocated for their work is 

inadequate. The nonprofit sector, with their focus on community engagement and environmental 

sustainability, has the potential to increase public participation in urban forestry efforts; however, 

they too face challenges with funding and coordinating their efforts among sectors, citizens, and 

local regulations. Private green businesses, with their market-driven approach and technical 

expertise, play an important role in managing the health of the urban forest on private properties, 

but they find challenges in balancing the profitability and sustainable practices of their business.  

Demand for urban and community forestry activities is growing, and the need for 

increased funding toward these activities is evident in the challenges reported across the sectors. 

While climate change affected all sectors by increasing the demand for urban and community 

forestry activities, the nonprofit and private sectors reported higher operational costs linked to 

climate change. The costs associated with urban forestry operations are the greatest management 

challenge across all sectors. The nonprofit sector and public sector are challenged with an 

inadequate budget, and the private sector is challenged with the costs of fuel, insurance coverage 

and claims, equipment and production supplies, and landscape debris disposal.  

All sectors experience challenges from the lack of public awareness of the value of urban 

forests. Where the private sector experiences a lack of consumer awareness of quality services, 

the public and nonprofit sectors experience a lack of public awareness or cooperation. Increased 
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focus is needed on educating the local communities about the benefits of urban forests and 

engaging them in the urban forest planning, planting, and management process.  

The nonprofit and public sectors have heightened awareness of the negative impacts of 

climate change on the urban forest, while the private sector tends to view climate change impacts 

more positively, likely due to their market-driven business model. While a thriving private sector 

is critical for managing the urban forest, a business model that benefits from urban forests 

suffering from climate change is not sustainable in the long term. Thus, opportunities may exist 

for the private sector to take a more proactive role in communicating with their clients about 

adaptation and mitigation strategies on their properties  Private sector collaboration with the 

public and nonprofit sectors can increase consumer awareness of climate change impacts on the 

trees on their property and encourage climate-friendly practices in the industry, such as planting 

tree species that are adaptable to the changing climate and maintaining tree canopy through 

pruning and plant health care rather than resorting to tree removal.  

The COVID-19 pandemic created significant challenges for urban and community 

forestry efforts, but also led to greater use and appreciation for outdoor spaces. The adaptations 

to the pandemic in each sector gave insight into their ability to navigate under changing 

conditions. The public sector most often implemented no adaptations for their organization 

beyond instituting COVID-19 guidelines for social distancing. In contrast, the private and 

nonprofit sectors were impacted more financially, with nearly half of the private sector relying 

on the federal paycheck protection program and over a third of the nonprofit sector. While the 

COVID-19 pandemic created financial strain for businesses and organizations tasked with 

generating their own revenue or funding, the path to recovery is promising. The majority opinion 

across all sectors was a positive outlook for urban and community forestry activities for their 
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business or organization after the pandemic. Increased federal funding for urban forests through 

climate resiliency initiatives are hoped to provide even greater support.  

Diversity and equity have become points of emphasis for environmental and natural 

resource disciplines seeking to broaden workforce representation and expand urban forestry 

efforts that deliver ecosystem services to all members of society. Improving workforce diversity 

and equitable access to urban and community forests are high priorities for the nonprofit sector 

of urban and community forestry, likely due to their common focus on environmental justice. 

The nonprofit sector more narrowly focuses on equitable access efforts, with nearly all of the 

nonprofit sector focusing on low-income communities. The public sector prioritizes equitable 

access efforts more evenly across all underserved communities given their broader mandate to 

serve municipal citizenry. As might be expected in a business setting, the private sector of urban 

and community forestry does not actively pursue equitable access like the nonprofit and public 

sectors. Although access to urban forest benefits prevails in discussions of equity, perhaps 

equally important in the future will be access to tree care services that keep urban forests on 

private property healthy and safe. The private sector might play a role in delivering this access 

through innovative partnerships with the nonprofit sector. While all sectors acknowledge that 

improving workforce diversity is a pressing challenge, the nonprofit sector seems particularly 

focused on the issue and is progressing well toward workforce diversity. To advance equitable 

access efforts on a large scale, nonprofits are a key player in engaging and providing resources 

for underserved communities. This is evident not only by their mission statement, but through 

their priority to improve diversity, inclusion, and equitable access to urban forests.  

Despite all these challenges facing urban and community forestry in California, each 

sector contributes unique strengths to overcoming these challenges. With greater community 
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awareness and economic and political support, urban forestry can serve as a tool to mitigate 

climate change impacts, improve public health, increase equity, and connect communities with 

nature for an improved quality of life. Effective collaboration among sectors is a great step 

toward advancing urban forestry initiatives, from tree planting and maintenance to community 

education and policy advocacy.  

A survey on the state of urban and community forestry in California has been conducted 

intermittently for over thirty years. Historically, the survey has focused solely on the local 

governments’ role in urban and community forestry. The current study expanded on a recent 

nationwide effort to assess the economic impacts of urban and community forestry on a regional 

basis and conduct a similar assessment of issues, challenges, and opportunities, adding to a 

growing body of knowledge about urban and community forestry.  

In light of our findings, future iterations of this study should consider the following 

recommendations:  

Develop a strong marketing and recruitment strategy for study participation from all 

sectors. We need to be mindful about the sensitivity of this data and how it might make potential 

respondents reluctant to participate because of confidentiality of information. Statewide leaders 

and agents of influence in the respective sectors must actively and enthusiastically endorse the 

survey so that prospective respondents will value the purpose of the study and trust that their 

information will be carefully handled. Despite our connection with California ReLeaf and efforts 

to engage local leaders, the fact that our research team was based in the eastern United States 

may have diminished our credibility and value proposition for the respondents. Expanding the 

research team to include more California collaborators may help in the future.  
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Provide better incentives for private sector participation. Professionals in the private 

sector typically consider time as money and may operate with a motive less focused on civic 

duty to contribute to research. The private sector may also have greater reluctance to participate 

due to the sensitivity of the information requested regarding personnel and business revenue. 

Divulging this information may be viewed as risky to a business because it may threaten their 

competitive advantage or open them to scrutiny by regulators if the information falls into the 

wrong hands. In the future, the private sector should be consulted carefully when crafting the 

survey instrument and the method of survey data collection so that strategies can be identified to 

strengthen the incentives and lower the risks of participation.  

Limit the ability of fraudulent responses. One strategy could be to provide a specific 

incentive, such as a gift card to a landscape supply store or a complimentary membership in a 

trade organization, rather than a general Amazon gift card that appeals to people outside the 

study population. Another strategy to limit fraudulent responses is to adjust the design of the 

survey questions to incorporate questions that test the logical consistency among answers from a 

respondent.  

Reduce the length and complexity of the survey. The survey was estimated to take at least 

20 minutes to complete, which may have been a barrier for busy professionals. The survey also 

included complex matrices and long worded explanations before the questions. While the 

explanations were designed to provide context for the questions, the length may have deterred 

respondents. More extensive beta-testing of the survey by representatives of the study population 

may reveal strategies to shorten and simplify the survey.  
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Looking ahead, future research on the topics examined in this study could explore how 

the sectors interact within urban and community forestry initiatives. Collaboration among the 

sectors is becoming increasingly important to further urban forestry initiatives. Understanding 

the challenges and opportunities for collaboration along with the strengths and weaknesses of 

each sector would greatly benefit the overall management of urban forests. Future research could 

also incorporate input from California residents to understand the differences in perceptions 

about the benefits and challenges of urban forests and how residents view efforts by local 

government, businesses, and nonprofits. Our study revealed that public awareness and 

cooperation was a challenge for the nonprofit and public sectors, so understanding the 

differences in values could provide insight for public engagement strategies. Further research 

could explore how the sectors view the role of urban forests in promoting public health and well-

being. More research is needed on the specific opportunities within the industry, beyond the 

perception of the outlook for the industry.  

This research reaffirms the need for a multi-disciplinary approach to urban forestry 

management, incorporating input from local governments, nonprofits, arborists, urban planners, 

policymakers, and local communities. It also emphasizes the rising urgency to educate and 

engage the public in urban forestry initiatives as a mechanism for mitigating climate change and 

improving diversity and equity. With greater stressors from climate change and rapid 

urbanization, the management of urban forests is becoming even more critical. It is hoped that 

this research will inspire further exploration into the challenges and opportunities for growth in 

the field of urban and community forestry, thus paving the way for resilient urban forests and 

communities in California.  
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APPENDIX A 

Recruitment Email for Survey 

 

From: California ReLeaf – Research Team 

Date: September 15, 2022 

Subject: Economic Impact Survey – Urban & Community Forestry in California 

Help guide the economic future of Urban & Community Forestry in California by 
completing a confidential 20-minute survey.  

California ReLeaf, with support from CAL FIRE and the USDA Forest Service, has partnered 
with North Carolina State University, Virginia Tech, and Cal Poly, to perform a new study on the 
impact of urban and community forestry on California’s economy. 

As part of this analysis, we are conducting a survey of public, private, non-profit, higher 
education, and utility sector enterprises involved in growing and managing urban trees. Your 
response is critical as we gather information that will guide future efforts of various sectors to 
support urban and community forestry businesses and activities throughout California. 

We invite the person in your organization most familiar with your financial operations to 
complete our voluntary survey, which will take about 20 minutes. All responses to this survey 
are confidential and no personally identifying information will be recorded. Information 
collected from this survey will be aggregated with other respondents for analysis and will 
not be reported in any way that may reveal the identity of you or your organization.  

For more information about the study, please visit California ReLeaf’s website 
www.californiareleaf.org/survey. 

If you have any questions about the study, please don’t hesitate to contact Cindy Blain of 
California ReLeaf (cblain@californiareleaf.org), Walter Passmore, California State Urban 
Forester  (walter.passmore@fire.ca.gov), or our lead researcher Dr. Rajan Parajuli 
(urban_forestry@ncsu.edu). We hope you will take part in this important survey.  

To participate in the survey, please click here. 

Thank you so much for your time and assistance, 

California ReLeaf – Research Team 

Cindy Blain, Executive Director | California ReLeaf 
Dr. Rajan Parajuli, PhD | North Carolina State University 

Dr. Natalie Love, PhD | Cal Poly State University  

Dr. Eric Wiseman, PhD | Virginia Tech  

http://www.californiareleaf.org/survey
http://www.californiareleaf.org/survey
mailto:walter.passmore@fire.ca.gov
mailto:urban_forestry@ncsu.edu
http://www.californiareleaf.org/survey
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APPENDIX B 

Half-Page Newsletter Advertisement 

 

 

 


