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Executive Summary

The Gas Emerging Technologies (GET) program embarked on a study to explore and
comprehend crematorium technologies in California, aiming to derive actionable
recommendations and identify areas for further exploration and development. This effort
occurred in multiple phases, starting with an in-depth literature review and culminating in
on-site interactions with industry experts.

A literature review was first undertaken. It unveiled crucial insights into the historical
progression of crematoriums, various cremation methodologies, and the regulatory
frameworks governing their operation. Focusing specifically on flame-based cremation
utilizing natural gas, the review focused on details of equipment design, including primary
and secondary chambers, control panels, loading doors, cooling trays, and auxiliary support
spaces.

The literature review outlined innovative energy efficiency (EE) solutions such as thermal
energy recovery systems, advanced combustion systems, high-efficiency burners, energy
management systems, and insulated chambers—all contributing to the pursuit of energy-
efficient cremation.

The literature review also identified potential barriers, including cost considerations, lack of
EE awareness, resistance to change, and the need for technical expertise. This set the stage
for the subsequent phase, involving interactions with experts. While engagement with only
one original equipment manufacturer (OEM) specializing in electric cremators was secured,
data and equipment details from four gas equipment manufacturers enriched the study.

Crematorium operators noted market adoption barriers including, cost, integration
complexity, and uncertainty of technology performance.

Introduction

In the diverse landscape of California, the practice of cremation stands at the intersection
of tradition, technology, and environmental consciousness. The GET program explored
crematorium technologies and practices within the state.

The study entails a focused literature review, delving into the historical trajectory and
technical aspects of flame-based cremation processes fueled by natural gas. It assesses
the evolution of technology in response to the increasing prevalence of cremation,
exploring solutions like thermal energy recovery systems, advanced combustion
mechanisms, and insulated chambers to identify practical pathways for energy-efficient
cremation practices.
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Additionally, the study uncovers barriers such as cost considerations and the need for
technical expertise. Engaging industry experts through direct interactions and on-site visits
aims to bridge the gap between theoretical insights and practical challenges faced by
crematorium operators and manufacturers. The overarching objective is to derive
actionable recommendations that drive the evolution of crematorium technologies in
California, emphasizing sustainability, energy efficiency, and technological innovation.

Assessment Objectives

The primary objectives of this study on efficient crematorium technologies and practices in
California are designed to provide a thorough understanding of the landscape, identify
areas for improvement, and offer actionable recommendations. The key assessment
objectives include:

1. Literature Review: Conduct an in-depth literature review to explore the historical
evolution of crematoriums, various cremation methodologies, and the regulatory
frameworks governing their operation. Focus on flame-based cremation utilizing
natural gas, delve into the details of equipment design, regulatory compliance, and
innovative solutions contributing to energy-efficient cremation.

2. Technology Landscape Analysis: Examine the current state of crematorium
technologies, encompassing primary and secondary chambers, control panels,
loading doors, cooling trays, and auxiliary support spaces. In 2023, the cremation
rate reached 60.5%, with a forecast projecting the national cremation rate to
continue to grow in popularity. [1] Investigate how technological advancements have
adapted to this historical surge in cremation practices, emphasizing efficiency and
environmental considerations.

3. Barrier Identification: Identify potential barriers hindering the adoption of energy-
efficient cremation technologies. Explore factors such as cost considerations, lack of
awareness, resistance to change, and the need for technical expertise. Understand
the challenges faced by crematorium operators and manufacturers in implementing
sustainable practices.

4. Interaction with Experts: Engage directly with industry experts, including OEMs and
crematorium operators, to gather firsthand insights into the practical challenges and
considerations for equipment selection within the crematorium industry. Conduct
on-site visits to capture valuable data on industry commonalities, barriers faced by
each facility, and feedback from crematorium operators. Leverage input from
crematorium equipment manufacturers to highlight specific design features
contributing to EE. Simultaneously, investigate crematorium operators’ perceptions
of market adoption drivers and barriers. Analyze survey data to understand the
effectiveness of various options in driving market adoption.
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5. Actionable Recommendations: Derive actionable recommendations based on the
survey results, aiming to guide the evolution of crematorium technologies in
California towards sustainability, energy efficiency, and technological innovation.

1.0 Literature Review

1.1 Crematory

A crematory is a facility designed for the cremation of human and animal remains. It
generally serves as a controlled environment where cremation processes occur.
Furthermore, crematoriums have a long history dating back thousands of years, but the
modern concept of a crematorium, as known today, began to emerge in the 19th century.

[2]
1.2 Crematorium Design

1.2.1 Crematorium Facility

There are multiple ways of cremation, and the equipment and facility set-up generally vary
depending on the method used. The main type of cremation is the traditional flame-based
approach where deceased individuals are placed in a cremation chamber, subjected to high
temperatures, and reduced to ashes. The newer alternative methods are water cremation
(alkaline Hydrolysis or Aquamation), Bio Cremation, and open-air cremation. For the
purposes of this research, the focus will be on flamed-based cremation that uses natural
gas as a fuel source.

A flame-based crematorium facility contains multiple areas that facilitate the cremation
process while also supporting families dealing with the loss of their loved ones, whether
human or animal. There is little distinction between animals and humans regarding
cremation, except for the size of the cremator.

1.2.2 Equipment

Modern crematoriums are purposely built facilities equipped with specialized equipment
for the cremation process. They typically consist of one or more cremation chambers
(referred to as retorts) where the bodies are placed for cremation.

= Primary Chamber: The first chamber, the primary cremation chamber, contains the
hearth on which the coffin is placed. It is the primary equipment for cremating
human or animal remains.
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Secondary Chamber: The secondary chamber, also known as the afterburner, is
designed to burn off gases produced during cremation. This ensures that smoke and
any potentially emitted toxic gases are minimized. This chamber is occasionally used

to preheat the primary chamber. Furthermore, the secondary chamber may be
aligned with the primary chamber or placed directly below it.

= Control Panel: The control panel is the unit that allows the cremation operator to

regulate and monitor the cremation process.

*= Loading Door: The opening through which the casket or container is placed into the

cremation chamber before processing begins.

= Cooling tray: After cremation, the ashes are collected on the cooling tray to bring

them to a safe temperature.

Below, in Figure 1, is an illustration showcasing the fundamental design of crematorium
equipment and some of its components.

Figure 1: Cremation Equipment Design
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1.2.3 Building Support Spaces

Memorial Areas: Many crematoriums include dedicated spaces for memorial services,

farewell ceremonies, and the storage of cremated remains. These areas provide a peaceful

and comforting environment for families and loved ones to honor and remember the
deceased.
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Funeral Services: Crematoriums often work with funeral homes or provide funeral services
themselves. They offer facilities for viewing, religious ceremonies, and gathering spaces
where families can come together to pay their respects.

1.2.4 Regulations

Crematoriums are subject to various regulations and oversight by local authorities, health
departments, and environmental agencies. These regulations ensure the proper handling of
human remains, maintain the integrity of the cremation process, and safeguard public
health and environmental standards. [3]

In California, cremation regulations are governed by the California Health and Safety Code
(HSC § 7117). [4] They contain provisions that the California and Federal Bureau enforces.
Some key takeaways are: [5]

= Cremation in California must be performed individually unless multiple cremation is
authorized by writing.

= California law does not require a casket for cremation. A leak-resistant container,
however, must be used to perform the cremation.

= After cremation, the remains must be returned to the authorized representatives,
stored in a house of worship, scattered in a scattering garden, or scattered in the
ocean at least 500 yards from the shore.

Furthermore, crematoriums in California must adhere to CARB requirements, including
emission reporting obligations outlined in Section 93403 of the regulations. Owners or
operators of these facilities are obligated to submit complete emissions reports for criteria
air pollutants and toxic air contaminants, with specific phase-in schedules and annual
reporting requirements for GHG, criteria, and elevated toxics facilities. These reports must
be submitted to the local air district or CARB by specified deadlines, ensuring compliance
with air quality standards and environmental regulations. [6]

1.3 Technology Advancements

The rise of cremation in Europe and North America in the late 19th and early 20th centuries
significantly promoted cremation as a viable alternative to traditional burial. Technological
advancements during this period led to the development of more efficient cremation
technologies, such as the introduction of the fuel-powered cremation furnace. Efficient
crematorium technologies that utilize natural gas can help improve the cremation process's
overall energy efficiency and environmental sustainability.

Among the various techniques employed to enhance energy efficiency in modern
crematoriums, thermal heat recovery stands as the most prevalent approach. However,
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other technologies also hold potential for implementation. Advanced combustion systems
with efficient burners, incorporating insulation in cremation chambers, upgrading energy
management systems, and implementing control systems are promising avenues for further
enhancing cremation processes' energy efficiency and sustainability. The following list
indicates some key measures that can be taken to improve crematorium efficiency:

= Thermal Energy Recovery: Implementing thermal energy recovery systems in
crematoriums allows for capturing and utilizing waste heat generated during
cremation. This recovered heat can be used for space heating, or other purposes
within the facility, reducing the need for additional energy sources. The most
common heat recovery system found at crematoriums is heat exchangers. [7] Figure
2, below, shows a picture of a thermal heat recovery unit. The heat exchanger in this
system draws waste heat from the machine's chimney stack. Dilution air is used to
cool the gases before they enter the recuperator. The recuperator design facilitates
thermal energy transfer from gas to liquid without mixing the two streams, ensuring
efficient operation. The liquid thermal energy is stored in a storage tank for
immediate or future use. A coil inside the storage tank exchanges heat with water
from the domestic supply, supplying hot water to a nearby building. [8]

An example of these energy recovery initiatives' success is in Redditch,
Worcestershire in the UK. In this location, a crematorium installed a new energy
recovery system that captures excess heat from cremations and uses it to heat a
swimming pool. The results have been remarkable, leading to annual savings of
approximately $20,000 for the local taxpayers. [9]

Figure 2: Thermal Energy Recovery Unit
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* Advanced Combustion Systems: A combustion system is designed to oxidize fuels,
resulting in the production of carbon dioxide, water, light, and heat. Typically, it
comprises essential components including an ignition source, burner, safety valves,
and monitoring and control mechanisms. When well-designed and operated, the
system efficiently converts fuel into usable heat [10]. In crematoriums, combustion
systems optimize natural gas for combustion, ensuring highly efficient heat
generation for the cremation process. [11]

= High-Efficiency Burners: Efficient burners are combustion systems that maintain
the correct air-to-fuel mixture consistently across the entire range of firing rates,
eliminating the need for constant adjustments [8]. When employed in crematoriums,
high-efficiency burners optimize combustion, reducing fuel consumption and
emissions. Specifically designed for natural gas's clean and efficient combustion,
these burners ensure environmentally friendly and effective cremation operations.

= Energy Management Systems: Energy management systems assist facilities
managers with visibility in the facility's performance for continual improvement in
energy performance. [12] Implementing energy management systems in
crematoriums allows for monitoring and optimizing energy usage. These systems can
track and analyze energy consumption patterns, enabling operators to identify areas
for improvement and implement energy-saving measures. [13]

* Insulated Chambers: Cremation chambers equipped with high-quality insulation
materials can help retain heat within the primary and secondary chambers, reducing
heat loss and improving energy efficiency.

Figure 3 below illustrates a cremation design featuring a range of components specifically
geared toward achieving optimal energy efficiency.

Figure 3 Modern Cremation Design [14]
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1.4 Crematorium Adoption Barriers Identified in Literature Review

Adopting advanced crematorium technologies is a promising step toward achieving greater
energy efficiency in the funeral industry. However, just like in other industries, several
barriers slow down the implementation of these innovations. Through customer/OEM
interviews, the hope was to discover some different challenges that are not mentioned
below:

1. Cost: Upgrading or replacing crematorium equipment can be expensive.
Crematorium operators may face financial constraints. Efficient equipment may
involve advanced technologies that could be more expensive. The cost of upgrading
the filtration system could cost around $800,000. [14]

2. Lack of Awareness: The lack of awareness of the latest efficient technologies by the
crematorium operators can hinder the adoption at their facilities.

3. Resistance to change: For some, adopting a new process or equipment can be
challenging, as some staff members could be reluctant to learn new processes. [15]

4. Technical expertise: Using any new technologies requires some expertise. For
crematoriums, lacking technical expertise may slow the adoption of any new and
efficient technology. [16]

2.0 Survey Tool and Crematorium Screening

A survey questionnaire, found in Appendix C, was developed to facilitate site visits and
interviews with crematorium professionals. Extensive efforts were dedicated to identifying
willing participants for this study, involving cold calls to crematoriums, which yielded limited
success. Despite persistent attempts, many crematoriums were hesitant to share
information, and several required corporate approvals to proceed, rendering these initial
efforts less fruitful. Additionally, attempts were made to leverage LinkedIn for direct
outreach to subject matter experts (SMEs), but the response was still inadequate. The
breakthrough came when we adopted a more hands-on approach, personally visiting
crematoriums to explain the program and obtain their participation in our survey. This
direct engagement proved to be the most effective method in establishing connections
with crematorium professionals for the site visit component of the project.

3.0 Site Visit and OEM Summary

This section summarizes key insights obtained through interactions with experts in the
crematorium industry. It provides a comprehensive overview by presenting detailed
information gathered from various manufacturers and operators within the crematorium
field. These experts represent diverse organizations with a specific focus on cremation
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technologies, and the input from cremation professionals primarily originates from targeted
crematoriums in Northern California.

While this report primarily incorporates feedback from a single Original Equipment
Manufacturer (OEM), we have also aggregated data and specifics from four gas equipment
manufacturers.

3.1 Participants

While the initial goal was to secure interviews with five OEMs and perform two site visits,
only one OEM agreed to participate in the study and seven targeted crematoriums
responded to our inquiry. The survey questions and responses are in Appendix C and
Appendix D, respectively. Additionally, for a comprehensive perspective on the industry,
additional industry information and equipment details on different cremation technologies
from four manufacturers were collected to fill in the gaps. These details, found in Appendix
A, were obtained through web searches. Unfortunately, the limited participation of OEMs in
interviews and site visits posed a challenge to gaining deeper insights into specific aspects
of the industry. The reasons for the reluctance of other OEMs to engage with our study
remain unclear, possibly stemming from confidentiality concerns, competition, resource
constraints, or other factors that they would not relay to us. It should be noted that the one
OEM that would talk to us was focused on electric, and not gas crematorium products, even
though our focus was on gas products.

Table 4 offers a succinct summary of the response rates across various audiences. Among
the Original Equipment Manufacturers (OEMs), only one out of 13 accepted the invitation to
participate, resulting in a response rate of 8%. Conversely, crematories displayed a slightly
more favorable response, with 7 out of 61 contacted expressing willingness to participate,
resulting in a response rate of 11%. These figures provide valuable insights into the varying
levels of engagement within these distinct audiences.

Table 1: Subject Matter Experts (SMEs) Engagement Metrics

“ SMEs Contacted Response Obtained Response Rate (%)
13 1* 8

OEMs %
Crematories 61 7 1%

Note: * The single OEM that provided a response does not manufacture natural gas-compatible
systems. The data was not included in the summary.
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3.2 Site Visit Insights

Below is a summary of the site visits. On a high level, they highlight the key aspects
observed and discussed.

Location One (Climate Zone 3):

The cremation professionals at this location are interested in exploring energy-efficient
solutions for their facility. After upgrading their systems in 2013, they can now conduct
around 6,000 cremations per year (an increase from ~5000), which has helped reduce gas
consumption compared to their older system. They use afterburners (found in the
secondary cremation chambers) to recover some waste heat and reduce emissions. Their
considerations for equipment selection include fuel efficiency, integration, manufacturer
reputation, and compliance with regulations. They haven't utilized financial incentives but
rely on industry associations like the International Cemetery, Cremation, and Funeral
Association (ICCFA) for guidance.

Location Two (Climate Zone 4):

The professionals at this location are interested in energy-efficiency solutions and conduct
around 3,000 yearly cremations. They haven't implemented energy-efficient initiatives in
the past, and information about their gas bills was not provided. They mentioned a
significant barrier in terms of cost and technical expertise. Still, they collaborated with the
Cremation Association of North America (CANA) and the Environmental Protection Agency
(EPA) for guidance on limiting emissions to the atmosphere. CANA facilitates these
collaborations, and through engagement with the EPA, ensures crematories receive
guidance on environmental compliance and emissions control measures.

Location Three (Climate Zone 3):

Although Location Three hasn’t had any major issues with its crematoriums, they are very
interested in exploring energy-efficiency solutions. They mentioned that since COVID,
cremation has become more popular, as land space for traditional burials has been
reduced. They provided data about their gas bills and annual cremation numbers. They
haven't implemented energy-efficient projects but are members of the California Funeral
Directors Association and collaborate with industry organizations such as the Cremation
Association of North America, actively engaging in shared initiatives, including conferences
such as the annual International Cemetery, Cremation, and Funeral Association convention
& exposition. These collaborative efforts strive to keep them informed about the latest
advancements and best practices in the field. They cited cost, technical expertise, and
integration complexity as potential barriers to energy-efficient technology adoption.
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Location Four (Climate Zone 12):

Location Four is interested in energy efficiency solutions. They provided information about
their gas bills and annual cremations. They reported no previous energy-efficient initiatives
but mentioned increased daily cremations with the Matthews equipment. They do not
currently repurpose waste heat. Their considerations for equipment selection include
operational costs and daily cremations. They reported several barriers to adopting energy-
efficient technology, including cost, incompatibility with existing systems, and integration
complexity.

Location Five (Climate Zone 3):

Location Five focuses on providing dignified cremation services and is open to energy
efficiency improvements. They use an older version of cremation furnace (Equipment D)
and provided gas bill and cremation data. They haven't implemented energy-efficient
projects in the past. They comply with local regulations regarding waste heat. Their
considerations for equipment selection include cost, energy consumption, emissions
reduction, and overall efficiency of the system. They are members of industry associations
and cited potential barriers to energy-efficient technology adoption, including cost and
integration complexity.

Location Six (Climate Zone 3):

Location Six is open to exploring energy efficiency solutions to reduce environmental
impact and operational costs. They provided information about gas bills and the number of
cremations conducted annually. They have not implemented energy-efficient initiatives in
the past and do not currently repurpose waste heat. When selecting or upgrading
equipment, they consider cost, energy consumption, emissions reduction, and efficiency.
The Air Quality Management District audits them, and they face potential costs, lack of
technical expertise, and technology performance uncertainty barriers.

Location Seven (Climate Zone 12):

Location Seven is interested in exploring energy efficiency solutions for its facility, aligning
with its commitment to responsible operations. They perform approximately 5,000 yearly
cremations. While there haven't been past energy-efficient initiatives, the waste heat
generated during cremation is released into the atmosphere. Long-term cost implications,
operational costs, and maintenance are crucial considerations when selecting or upgrading
cremation equipment for energy efficiency purposes. The facility has not utilized financial
incentives or government programs but expresses interest in learning more about such
opportunities. They collaborate with the Pet Loss Professionals Alliance for guidance and
support. When assessing barriers to adopting energy-efficient technology, the facility
considers cost as a significant barrier while lack of technical expertise, uncertainty of
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technology performance, incompatibility with existing systems, integration complexity with
other technologies, and resistance from employees have lower barrier ratings. To drive
market adoption of energy-efficient technologies, they acknowledge the importance of
lower costs, utility incentives, education for end-users, ease of installation, ease of
maintenance, testing and rating standards, and government subsidies/tax credits.

The table below compiles the most common responses from various crematorium
operators and an Original Equipment Manufacturer (OEM), highlighting recurring themes in
their approaches to energy efficiency. This summary provides insights into shared
practices and considerations within the industry.

Table 2: Common Responses from the SMEs

Interested in EE Solutions

Primary Cremation Equipment Vendor
Gas Usage (Therms per Year)
Cremations per Year

Therms per cremation per year
Energy-Efficient Initiatives

Waste Heat Handling

Considerations for Equipment Selection

Financial Incentives used for Energy
Efficiency

Collaboration with trade Experts
Barriers to EE Technology

Options Driving Adoption

3.3 Market Adoption Drivers

Yes (100% of the respondents)

Matthews Cremation Technology (3 locations)
177,000 (Average across all locations)

5,057 (Average across all locations)

30.5

No (85% of respondents)

Released to atmosphere (28% of the respondents)

Cost, consumption, compliance (85% of respondents)
No (100% of the respondents)

Yes (71% of the respondents)
Cost: 5 (57% of the respondents)

Lower cost: 5 (100% of the respondents)

Based upon our in-site surveys, the crematorium operators perceive that several factors
can drive the market adoption of energy-efficient technologies. Respondents from different
locations highlighted key drivers and barriers. Not surprisingly, initial cost emerged as a
consistent barrier across all locations, Other common barriers included integration
complexity and uncertainty of technology performance. The survey underscores the
importance of addressing these concerns to promote the widespread adoption of energy-
efficient technologies in crematorium operations.

Additionally, the survey data from the locations we visited provides valuable insights into
the perceived effectiveness of different options in driving the market adoption of energy-
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efficient technologies. Respondents consistently rated lower initial costs, utility incentives,
marketing efforts, education for end-users, ease of installation and maintenance, testing
and rating standards, and government subsidies as highly beneficial. As shown in Table 3,
which contains survey data on options driving market adoption of energy-efficient
technologies in crematorium operations on a scale of 1-5, with 1 being "Not helpful” and 5
being "Extremely helpful,” the uniformly high ratings for energy efficiency market adoption
strategies indicate a strong consensus among operators regarding the potential impact of
these factors on promoting the adoption of energy-efficient technologies in crematorium
operations.

To complement these findings, a separate table (Table 4) summarizes the raw survey data
on the barriers perceived at each location, shedding light on factors that need attention to
facilitate the adoption of energy-efficient technologies. To provide a detailed overview,
both tables showcase the ratings for various factors affecting market adoption.
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Table 3: Options for Energy-Efficient Technology Adoption

Education Testing Government

Utility for End Ease of Ease of and Rating Subsidies /
Location Incentives Marketing Users Install Maintenance | Standards Tax Credits

Location Six
Location Five
Location Four
Location Three
Location Two

Location One
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Location Seven

Table 4: Factors Affecting Energy-Efficient Tech Adoption

Technical Technical System Integration Resistance From
Location Cost Expertise Performance Incompatibility Complexity Employees
4 2 4 2 3 3

Location Six

Location Five 5 3 4 2 5 1
Location Four 5 3 2 3 4 2
Location Three 4 3 4 5 5 1
Location Two 5 5 4 4 5 2
Location One 3 2 2 3 3 2
Location Seven 5 3 3 2 3 2
Average 4.4 3.0 3.3 3.0 4.0 1.9
SD 0.8 1.0 1.0 12 1.0 0.7
Ccv 17.8 33.3 28.9 38.5 25.0 37.2
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Besides their interest in energy efficiency, the operators are interested in advancing
environmental sustainability by reducing emissions and effectively managing waste. Many
of them work with regulatory bodies such as the Environmental Protection and Air Quality
Management Agency to ensure their crematoriums adhere to the highest environmental
standards. The Cremation operator of location three is quoted “We are dedicated to
environmental responsibility. Partnering with Air Quality Management District ensures
emission control measures, reflecting our commitment to sustainable and conscientious
crematorium operations.”

Furthermore, several operators are active members of industry associations, including the
Cremation Association of North America (CANA) and the International Cemetery, Cremation
and Funeral Association (ICCFA). These affiliations further emphasize their commitment to
upholding industry best practices and environmental responsibility.

3.4 Product Efficiency Features

Both through web searches and through site visits we focused on identifying EE features.
These are outlined below.

Through the web search, manufacturers have identified specific design aspects
contributing to energy efficiency, such as advanced burner technology [17], efficient
insulation [17] [18], and heat recovery systems [19]. These features are instrumental in
reducing energy consumption during the cremation process. However, these features
were not identified in the crematoriums visited.

As Figure 4 depicts, manufacturers have been actively integrating advanced monitoring and
data analytics capabilities into their systems. These features enable real-time energy usage
and efficiency tracking, providing crematorium operators with valuable insights to optimize
their cremation processes. Notably, the monitoring system can dynamically adjust to the
specific parameters based on the gender and weight of the deceased, contributing to more
precise control and regulation of energy consumption during the process. A noteworthy
observation is that all the facilities we visited were equipped with some form of
monitoring system.

©ICF 2024 15



High Efficiency Crematorium ET23SWGOO016

Figure 4: Cremation monitoring system

OPERATOR 1D ( SC l
TN DTN e
CREMATION TME  1:56
Med (101-200 Ibs) v‘
Container: - L ’ |
Gender: = DA
Male
Case # of Day:

e |

Instant Support

4.0 Recommendations

Based on the study of crematorium technologies in California, several recommendations
emerge to enhance the adoption of energy-efficient practices across the cremation
industry. These recommendations are designed to address common barriers, promote
collaboration, and contribute to sustainability in the cremation process.

1. Educational Initiatives: Implement comprehensive educational programs targeting
crematorium operators, staff, and industry stakeholders. These programs should
focus on raising awareness about the long-term cost-saving benefits of energy-
efficient technologies, providing training on operation and maintenance, and
highlighting the positive environmental impact of adopting these practices.

2. Financial Incentives and Rebate Programs: Implement financial incentives and
rebate programs tailored to mitigate the initial costs linked to adopting or upgrading
energy-efficient cremation equipment. Explore potential subsidies, tax credits, and
other financial support mechanisms to alleviate financial burdens for crematoriums.
By providing financial incentives, operators are more likely to overcome cost barriers
and invest in energy-efficient technologies.

3. Technical Support and Training: Address the potential barrier of lacking technical
expertise by providing ongoing technical support and training programs. Collaborate
with industry associations and experts to offer specialized training sessions on the
operation, maintenance, and troubleshooting of energy-efficient cremation
equipment.
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4. Certification and Quality Assurance: Establish certification or quality assurance
programs to verify the performance and compliance of energy-efficient cremation
equipment. Collaborate closely with crematorium equipment manufacturers to
ensure that certified technologies meet high energy efficiency and environmental
sustainability standards.

5. Market Adoption Strategies: Work closely with industry associations such as the
International Cemetery, Cremation, and Funeral Association to develop and
implement market adoption strategies. Create marketing materials and campaigns
that showcase success stories of crematoriums embracing energy-efficient
practices. Highlighting the cost-saving potential alongside environmental benefits
can encourage wider acceptance within the industry.

6. Customized Solutions: Recognize crematoriums’ unique operational and financial
challenges and tailor energy-efficient solutions to meet their needs. Foster
collaborative efforts between the Program Administrator and crematoriums to
develop customized strategies that address individual operational considerations.
By offering personalized solutions, operators can implement cost-effective
measures that align with their specific requirements and budget constraints.

These recommendations aim to create a holistic framework for promoting energy-efficient
practices within the cremation industry, fostering collaboration, addressing challenges, and
contributing to the overall sustainability of crematorium technologies in California.

5.0 Conclusion

In conclusion, this study illuminates California's cremation industry, exploring its history,
technological advancements, and environmental considerations. Focusing on cremation
with natural gas, we identified barriers to adopting energy-efficient technologies. Insights
from industry experts during site visits inform recommendations spanning education,
incentives, technical support, certification, market strategies, and tailored solutions. This
framework promotes collaboration, tackles challenges, and supports sustainable
crematorium technologies. Our recommendations aim to empower operators, staff, and
stakeholders, guiding the industry towards efficient and environmentally conscious
practices for a harmonious future blending tradition, technology, and sustainability.
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Appendix A Crematorium Equipment

Listed below are various cremation equipment models from different manufacturers and
their respective specifications.

Figure 5: PowerPak | - Basic Cremation System with Smoke-BusterTM 138 Emission Control

Cremation time is 120 minutes or less.
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Figure 6: American A-350-HT - High-Volume Cremation System

Cremation time is 75 minutes or less.
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Figure 7: N-20SA Equipment - Advanced Features for Efficient and Safe Operation

Figure 8: X3000 Cremation System
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Table 5: Comprehensive Overview of Crematorium Equipment: Specifications and Features

ompany | esvprent | ptesin

Ideal for new or low-volume crematories, 120 minutes or less

Al . .
cremation time
A2 Designed for medium-volume crematories, 100 minutes or
' less cremation time
A A3 90 Minutes or less cremation time
A4 70 Minutes or less cremation time

Rapid heat-up and cool-down cycles with low noise
A5 operation.
Tile floor for ease and cost-effective replacement.

Equipment B.1 human crematory is a low-volume production

B.1 . Lo .
system, with average cremation times of 150 minutes.
Equipment B.2 human crematory is a low to medium-volume
B.2 production system, with average cremation times of 120

minutes.

Equipment B.3 human crematory is a medium-volume
B.3 production system, with average cremation times of 100 to
120 minutes.

Equipment B.4 Human Crematory is a medium-volume
B4 production system with average cremation times of 70 to
90 minutes. It has a 1,000-pound load capacity.

Equipment B.5 human crematory is a medium to high
B.5 volume production system, with average cremation times of
60 to 70 minutes. It has a ,000-pound load capacity.

B Equipment B.6 human crematory is a high-volume, hot-load
B.6 production system with average cremation times of 45 to
60 minutes. It has a 1,000-pound load capacity.

Equipment B.7 animal crematory is designed for small to
B.7 medium facilities. It is used for individual cremation or a
maximum load size of 200 pounds.

Equipment B.8 animal crematory is designed for medium
B.8 facilities. It is used for individual cremation or a maximum
load size of 500 pounds.

Equipment B.9 animal crematory is designed for medium to
B.9 large facilities. It is used for individual cremation or a
maximum load size of 750 pounds.

Equipment B.10 animal crematory is designed for large
B.10 facilities. It is used for individual cremation or a maximum
load size of 1,000 lbs.
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Compary —eament | pionan

Equipment B.11 animal crematory is designed for small to
medium facilities. It is used for individual cremation,
multiple cremations, or a maximum load size of 250 pounds.
This design allows for multiple private cremations without
co-mingling any remains; up to three private cremations
without any cremation pans required.

B.1

Equipment C.1 was designed for medium-capacity
operational centers. This cremation retort contains almost
all the options for quick cremations, which last between 70
and 100 minutes on average.

Ci

Equipment C.2 maximizes the number of cremations per
day. Given that its average cremation duration is between
60 and 90 minutes, it can perform 10 cremations per day
C.2 and, therefore, can perform more than 2000 cremations per
C year. The retort can be operated for more than one work
shift. Its maximum nominal load is 700 Ibs (315 kg), and its
nominal cremation capacity is 200 Ibs/h

Equipment C.3 was designed for medium-capacity
operational centers for animals. Its maximum nominal load is
400 lbs (181kg) and its nominal cremation capacity is 150
lbs/h to 200 Ibs/h (68 kg/h to 91kg/h) in group mode. Single
cremations are completed within 30 to 60 minutes on
average, according to the animal's weight.

C3
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Appendix B Energy Efficiency Feedback

The table below presents responses from various crematoriums and technology providers regarding energy efficiency in
cremation processes. The data includes information on cremation equipment, energy consumption, initiatives, and barriers to
adopting energy-efficient technologies. The responses are categorized by the location of the crematorium or technology
provider.

Table 6: Comparative Statistics on Energy Efficiency in Crematoriums

m———————

Interested in EE

Solutions Yes
Equipment D
Cremation Electrically Manual process cremation Company A Companv A Companv A Company A Company E
Equipment heated (2002) furnace with pany pany pany pany pany
afterburner
Gas Usage
(Therms per Not specified 144,000 120,000 216,000 228,000 Not specified Not specified Not specified
Year)
‘i
5;2:”3 NS P 5 000 4,800 4,000 6,600 7,800 3,000 6,000 5,000
Energy- Increased .
Efficient No No No cremations per No No Upgraded in No
s 2013
Initiatives day
Waste Heat Released to Interestin Comply with No repurposing  No way to - Afterburners Released to
. . local Not specified
Handling atmosphere  exploring . of heat capture heat used atmosphere
regulations
Considerations Cost, Cost, Operational Costs, .
. Long-term . . . Fuel efficiency, Long-term
for Equipment consumption, consumption, costs, consumption, Costs .
. cost, etc. . . .. compliance cost
Selection etc. compliance | cremations/day emissions
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Ly |emn |6 | s ] e e e a7

Financial
Incentives No No No No No No No No
Used
. . California
Collaboration Air Quality Funeral AQMD, EPA, no Pet Loss
. Management . expert CANA No CANA, ICCFA Professionals

with Experts . Directors . .

Dist. ASSOC collaboration Alliance
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Appendix C SME Survey Questionnaire

1.

10.

Are you interested in exploring energy efficiency solutions for your facility?
Could you please provide information about your current cremation equipment?

To help us estimate the amount of gas used in your crematorium, could you please
provide data on the following:
e Gas bills:
e The number of cremations over one year:
Are there any energy-efficient initiatives or projects you have implemented in the past?
e If yes, could you share some details and outcomes?

How do you handle waste heat generated during the cremation process? Are there any
methods in place to repurpose this energy?

What considerations do you consider when selecting or upgrading cremation
equipment for energy efficiency purposes?

Have you utilized any financial incentives or government programs to support energy
efficiency efforts in your crematorium? If yes, Could you tell me more about the EE
efforts you have implemented and any financial incentives or government programs
you've used?

Do you collaborate with energy experts or consultants to identify opportunities for
improvement and energy-saving measures?

How much of a barrier is the following when adopting EE technology? (On a scale of 1-5,
with 1being "Not a barrier” and 5 being "Significant barrier")

e Cost:

o Lack of technical expertise:

e Uncertainty of technology performance:

e Incompatibility with existing systems:

e Integration complexity with other technologies:

e Resistance from employees:

What following options would help drive the market adoption of more energy-efficient
technologies? (On a scale of 1-5, with 1 being "Not helpful” and 5 being "Extremely helpful")

e Lower cost:

e Utility Incentives:

e Marketing:

e Education for end-users:

e Ease of installation:

e Ease of maintenance:

e Testing and Rating Standards:

e Government subsidies/Tax Credits, Tax Deductions, etc.:
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Appendix D SME Responses

OEM Response (Raw data)
OEM1

1. What specific features or design aspects of your technology contribute to energy
efficiency?
e Our cremator is an Electric Cremator so is electrically heated
2. How do your technologies help reduce energy consumption for crematoriums?

e Itis designed and built to be as energy efficient as possible. Compared to
similar gas fired cremators we save between 70 and 80% energy

3. Are there any specialized control systems or automation features that enhance the
energy-efficient performance of your technologies?
e Yes built in our control system

4. What monitoring and data analytics capabilities are integrated into your systems to
track energy usage and efficiency?
e All parameters are logged and we have access to all our cremators.

5. Can you share any data or case studies demonstrating the energy savings from
implementing your crematorium technologies?
e We haven't done any case studies on our products

6. What following options would help drive the market adoption of more energy-efficient
technologies? (On a scale of 1-5, with 1 being "Not helpful” and 5 being "Extremely
helpful")

Lower cost

Utility Incentives
Marketing

Education for end-users
Ease of installation

Ease of maintenance

Testing and Rating Standards

a w b~ b 0 B BN

Government subsidies/Tax Credits, Tax Deductions, etc.
Other:
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Cremator operator’s responses (Raw data)

Location: Location 6

1.

12.

13.

14.

15.

16.

17.

18.

19.

Are you interested in exploring energy efficiency solutions for your facility? We are open
to exploring energy efficiency solutions to reduce our environmental impact and
operational costs.

Could you please provide information about your current cremation equipment? We
currently use a manual process. The equipment was manufactured in 2002. (Nameplate
not legible)

To help us estimate the amount of gas used in your crematorium, could you please
provide data on the following:
o Gas bills: 144,000 therms per year
e The number of cremations over one year: We perform around 4800
cremations annually.

Are there any energy-efficient initiatives or projects you have implemented in the past?
e If yes, could you share some details and outcomes? No, we haven't
implemented any energy-efficient initiatives in the past.

How do you handle waste heat generated during the cremation process? Are there any
methods in place to repurpose this energy?

Currently, we do not have a system in place to repurpose waste heat. It's something
we're interested in exploring.

What considerations do you consider when selecting or upgrading cremation
equipment for energy efficiency purposes?

We would consider factors like the initial investment cost, energy consumption,
emissions reduction, and the overall efficiency of the equipment.

Have you utilized any financial incentives or government programs to support energy
efficiency efforts in your crematorium? If yes, Could you tell me more about the EE
efforts you have implemented and any financial incentives or government programs
you've used?
¢ No, we haven't used any financial incentives or government programs for
energy efficiency efforts.

Do you collaborate with energy experts or consultants to identify opportunities for
improvement and energy-saving measures? The Air Quality Management District

How much of a barrier is the following when adopting EE technology? (On a scale of 1-5,
with 1 being "Not a barrier” and 5 being "Significant barrier")

e Cost: 4

e Lack of technical expertise: 2
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e Uncertainty of technology performance: 4

e Incompatibility with existing systems: 2

e Integration complexity with other technologies: 3
e Resistance from employees: 3

20.What following options would help drive the market adoption of more energy-efficient

technologies? (On a scale of 1-5, with 1 being "Not helpful” and 5 being "Extremely
helpful”)

e |Lowercost:5

e Utility Incentives: 4

e Marketing: 3

e Education for end-users: 4

e Ease of installation: 4

e Ease of maintenance: 4

e Testing and Rating Standards: 3

e Government subsidies/Tax Credits, Tax Deductions, etc.: 5

Location: 5

1.

Are you interested in exploring energy efficiency solutions for your facility? Our primary
focus is on providing respectful and dignified cremation services. While energy
efficiency is not our primary initiative, we are open to considering any improvements
that align with our operational goals.

Could you please provide information about your current cremation equipment?
Equipment D cremation furnace with afterburner chamber 1.4MMBTU/hr

To help us estimate the amount of gas used in your crematorium, could you please
provide data on the following:

o Gas bills: 120,000 therms per year

e The number of cremations over one year: 4000 cremations per year.

Are there any energy-efficient initiatives or projects you have implemented in the past?
e If yes, could you share some details and outcomes? None

How do you handle waste heat generated during the cremation process? Are there any
methods in place to repurpose this energy? We Ensure to comply with the local
regulations regarding how much waste heat is released.

What considerations do you consider when selecting or upgrading cremation
equipment for energy efficiency purposes?

If we were to upgrade the equipment, consider factors like the initial investment cost,
energy consumption, emissions reduction, and the overall efficiency of the equipment.
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7. Have you utilized any financial incentives or government programs to support energy
efficiency efforts in your crematorium? If yes, Could you tell me more about the EE
efforts you have implemented and any financial incentives or government programs
you've used?

We are not aware of any incentive program.

8. Do you collaborate with energy experts or consultants to identify opportunities for
improvement and energy-saving measures? We are members of the California Funeral
Directors Association

9. How much of a barrier is the following when adopting EE technology? (On a scale of 1-5,
with 1 being "Not a barrier" and 5 being "Significant barrier")
e Cost:5
e Lack of technical expertise: 3
e Uncertainty of technology performance: 4
e Incompatibility with existing systems: 2
e Integration complexity with other technologies: 5
e Resistance from employees: 1

10. What following options would help drive the market adoption of more energy-efficient
technologies? (On a scale of 1-5, with 1 being "Not helpful” and 5 being "Extremely
helpful")

e Lowercost5

e Utility Incentives: 5

e Marketing: 5

e Education for end-users: 4

e FEase of installation: 5

o Ease of maintenance: 5

e Testing and Rating Standards: 5

¢ Government subsidies/Tax Credits, Tax Deductions, etc.: 5

Location: 4
1. Are you interested in exploring energy efficiency solutions for your facility? Yes, we are.

2. Could you please provide information about your current cremation equipment? We
currently use Company A cremation technology.

3. To help us estimate the amount of gas used in your crematorium, could you please
provide data on the following:
e Gas bills: On average, we consume about 18k therms/month
e The number of cremations over one year: On average, 550 monthly
cremations.
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4.

10.

Are there any energy-efficient initiatives or projects you have implemented in the past?
e If yes, could you share some details and outcomes? With the Company A
equipment, we have been able to increase the amount of cremations per day
(4 to 5 cremations to 6 to 7).

How do you handle waste heat generated during the cremation process? Are there any
methods in place to repurpose this energy? We do not currently have a way to
repurpose the heat generated during cremation; however, the pre-heating time has
significantly reduced due to the heat retained in the secondary cremation chamber.

What considerations do you consider when selecting or upgrading cremation
equipment for energy efficiency purposes? Operational costs and number of
cremations per day.

Have you utilized any financial incentives or government programs to support energy
efficiency efforts in your crematorium? If yes, Could you tell me more about the EE
efforts you have implemented and any financial incentives or government programs
you've used? N/A

Do you collaborate with energy experts or consultants to identify opportunities for
improvement and energy-saving measures? The Air Quality Management District and
the Environmental Protection Agency.

How much of a barrier is the following when adopting EE technology? (On a scale of 1-5,
with 1 being "Not a barrier" and 5 being "Significant barrier")

e Cost: 5

o Lack of technical expertise: 3

e Uncertainty of technology performance: 2

e Incompatibility with existing systems: 3

e Integration complexity with other technologies: 4

e Resistance from employees: 2

What following options would help drive the market adoption of more energy-efficient
technologies? (On a scale of 1-5, with 1 being "Not helpful” and 5 being "Extremely
helpful")

e Lowercost:5

e Utility Incentives: 5

e Marketing: 5

e Education for end-users: 5

o Ease of installation: 5

e Ease of maintenance: 5

e Testing and Rating Standards: 4

e Government subsidies/Tax Credits, Tax Deductions, etc.: 5
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Location: 3

1. Are you interested in exploring energy efficiency solutions for your facility? Yes, we are
interested.

2. Could you please provide information about your current cremation equipment? Our
cremation equipment and accessories come from Company A.

3. To help us estimate the amount of gas used in your crematorium, could you please
provide data on the following:
e Gas bills: On average, 19,000 therms per month
e The number of cremations over one year: We perform around 650
cremations per month/7,800 cremations per year.

4. Are there any energy-efficient initiatives or projects you have implemented in the past?
e If yes, could you share some details and outcomes? No, we haven't
implemented any energy-efficient initiatives in the past.

5. How do you handle waste heat generated during the cremation process? Are there any
methods in place to repurpose this energy?

We currently do not have a way capture the heat generated during the cremation

6. What considerations do you consider when selecting or upgrading cremation
equipment for energy efficiency purposes?

7. Have you utilized any financial incentives or government programs to support energy
efficiency efforts in your crematorium? If yes, Could you tell me more about the EE
efforts you have implemented and any financial incentives or government programs
you've used?

None

8. Do you collaborate with energy experts or consultants to identify opportunities for
improvement and energy-saving measures? No collaboration with any experts.
Company A provides all the necessary maintenance needed.

9. How much of a barrier is the following when adopting EE technology? (On a scale of 1-5,
with 1being "Not a barrier” and 5 being "Significant barrier")
e Cost:5
e Lack of technical expertise: 3
e Uncertainty of technology performance: 4
e Incompatibility with existing systems: 5
e Integration complexity with other technologies: 5
e Resistance from employees: 1
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10. What following options would help drive the market adoption of more energy-efficient
technologies? (On a scale of 1-5, with 1 being "Not helpful” and 5 being "Extremely
helpful")

e Lowercost:5

e Utility Incentives: 5

e Marketing: 5

e Education for end-users: 5

e Ease of installation: 5

e Ease of maintenance: 5

e Testing and Rating Standards: 5

e Government subsidies/Tax Credits, Tax Deductions, etc.: 5

Location: 2
1. Are you interested in exploring energy efficiency solutions for your facility? Yes.
2. Could you please provide information about your current cremation equipment?

3. To help us estimate the amount of gas used in your crematorium, could you please
provide data on the following:
e Gas bills: N/A
e The number of cremations over one year: 3,000 cremations per year

4. Are there any energy-efficient initiatives or projects you have implemented in the past?
e [f yes, could you share some details and outcomes? No.

5. How do you handle waste heat generated during the cremation process? Are there any
methods in place to repurpose this energy? N/A

6. What considerations do you consider when selecting or upgrading cremation
equipment for energy efficiency purposes?

Costs

7. Have you utilized any financial incentives or government programs to support energy
efficiency efforts in your crematorium? If yes, Could you tell me more about the EE
efforts you have implemented and any financial incentives or government programs
you've used? No

8. Do you collaborate with energy experts or consultants to identify opportunities for
improvement and energy-saving measures? CANA: Cremation Association of North
America
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9. How much of a barrier is the following when adopting EE technology? (On a scale of 1-5,
with 1 being "Not a barrier” and 5 being "Significant barrier")
e Cost:5
e Lack of technical expertise: 5
e Uncertainty of technology performance: 4
e Incompatibility with existing systems: 4
e Integration complexity with other technologies: 5
e Resistance from employees: 2

10. What following options would help drive the market adoption of more energy-efficient
technologies? (On a scale of 1-5, with 1 being "Not helpful” and 5 being "Extremely
helpful")

e Lowercost:5

e Utility Incentives: 5

e Marketing: 5

e Education for end-users: 5

e FEase of installation: 5

e Ease of maintenance: 5

e Testing and Rating Standards: 5

e Government subsidies/Tax Credits, Tax Deductions, etc.: 5

Location: 1

1. Are you interested in exploring energy efficiency solutions for your facility?
o Yes.

2. Could you please provide information about your current cremation equipment?
e Our equipment is from Company A

3. To help us estimate the amount of gas used in your crematorium, could you please
provide data on the following:
e Gas bills: N/A
e The number of cremations over one year: We conduct approximately 500
cremations per month

4. Are there any energy-efficient initiatives or projects you have implemented in the past?
If yes, could you share some details and outcomes?
e In 2013, we upgraded to the Company A systems (Equipment A.2), which is an
automated process. This upgrade has helped reduce the amount of gas used
for the process compared to the older systems.
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5. How do you handle waste heat generated during the cremation process? Are there any
methods in place to repurpose this energy?

o The cremators are equipped with afterburners. These afterburners are
designed to burn off the remaining volatile organic compounds (VOCs) and
particulate matter from the cremation process, which can help recover some
of the waste heat and reduce emissions into the atmosphere.

6. What considerations do you consider when selecting or upgrading cremation
equipment for energy efficiency purposes?
e When selecting or upgrading cremation equipment for energy efficiency
purposes, we consider factors such as:

1. Fuel efficiency and emissions reduction capabilities.
2. Integration with our existing systems and infrastructure.
3. Manufacturer reputation and warranty support.
4. Compliance with environmental regulations.

7. Have you utilized any financial incentives or government programs to support energy
efficiency efforts in your crematorium? No financial incentives were used to support our
energy efficiency efforts.

e [f yes, Could you tell me more about the EE efforts you have implemented
and any financial incentives or government programs you've used?

8. Do you collaborate with energy experts or consultants to identify opportunities for
improvement and energy-saving measures?

e We rely on the Cremation Association of North America (CANA) and The
International Cemetery, Cremation & Funeral Association (ICCFA) for training
and staying updated with the latest information on cremation. We get
audited by the Bay Area AQMD to ensure our facility complies with air quality
regulations.

9. How much of a barrier is the following when adopting EE technology? (On a scale of 1-5,
with 1 being "Not a barrier” and 5 being "Significant barrier")
e Cost:3
e Lack of technical expertise: 2
e Uncertainty of technology performance: 2
e Incompatibility with existing systems: 3
e Integration complexity with other technologies: 3
e Resistance from employees: 2
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10. What following options would help drive the market adoption of more energy-efficient

technologies? (On a scale of 1-5, with 1 being "Not helpful” and 5 being "Extremely
helpful")

e |Lowercost: 4

e Utility Incentives: 5

e Marketing: 3

e Education for end-users: 4

e Ease of installation: 4

o Ease of maintenance: 4

e Testing and Rating Standards: 3

e Government subsidies/Tax Credits, Tax Deductions, etc.: 5

e Other: N/A

Location: 7

1.

Are you interested in exploring energy efficiency solutions for your facility?

Yes, we're definitely interested in exploring energy efficiency solutions for our facility.
Improving efficiency aligns with our commitment to responsible operations.

Could you please provide information about your current cremation equipment?

Our equipment is from Company E

To help us estimate the amount of gas used in your crematorium, could you please
provide data on the following:

e Gas bills: N/A
e The number of cremations over one year: About 5000 yearly cremations

Are there any energy-efficient initiatives or projects you have implemented in the past?
No initiative in the past

If yes, could you share some details and outcomes?

How do you handle waste heat generated during the cremation process? Are there any
methods in place to repurpose this energy? The waste heat generated from cremation
is released into the atmosphere through the crematory stack.

What considerations do you consider when selecting or upgrading cremation
equipment for energy efficiency purposes? We consider the long-term cost
implications, including operational costs, maintenance.

Have you utilized any financial incentives or government programs to support energy
efficiency efforts in your crematorium? No, however, we would be interested to learn
more about such programs if they exist.

If yes, Could you tell me more about the EE efforts you have implemented and any
financial incentives or government programs you've used?
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8. Do you collaborate with energy experts or consultants to identify opportunities for
improvement and energy-saving measures?

We are members of the Pet Loss Professionals Alliance. They provide guidance and
support to funeral and cremation professionals.

9. How much of a barrier is the following when adopting EE technology? (On a scale of 1-5,
with 1 being "Not a barrier" and 5 being "Significant barrier")

Cost: 5

Lack of technical expertise: 3

Uncertainty of technology performance: 3
Incompatibility with existing systems: 2
Integration complexity with other technologies:3

Resistance from employees: 2

10. What following options would help drive the market adoption of more energy-efficient
technologies? (On a scale of 1-5, with 1 being "Not helpful’ and 5 being "Extremely

helpful")
[ )
[ ]

Lower cost: 5

Utility Incentives: 4

Marketing: 3

Education for end-users: 4

Ease of installation: 5

Ease of maintenance: 5

Testing and Rating Standards: 3

Government subsidies/Tax Credits, Tax Deductions, etc: 5
Other: N/A
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