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Purpose 

This document is intended for stakeholders of the Building Operator Certification (BOC®) 
program. Stakeholders include internal staff, contractors, and board members of the Northwest 
Energy Efficiency Council (NEEC), and partners, sponsors, and instructors who administer, 
support, teach, and/or develop curriculum for the program. It assesses the current state of the 
BOC curriculum related to industry trends, advancements in technology, and policy initiatives 
affecting building owners and operators, and informs stakeholders of the strategic vision for the 
program over the next several years. 

Background 

The BOC is a national training and credentialing program administered by NEEC and Smart 
Buildings Center (SBC). The program serves building professionals across the country whose 
day-to-day responsibilities involve the operation, maintenance, and energy management of 
HVAC, electrical, controls, lighting, and plumbing systems in commercial and institutional 
buildings.  
 
BOC training and credentialing is offered at three levels: Fundamentals, Level I (Building System 
Maintenance) and Level II (Building Operational Performance). A coordinated set of training 
curricula are used in conjunction with a series of in-facility projects (capstones) and written 
tests to qualify training participants for the credentials, recognizing their enhanced skills in 
operating and maintaining buildings for energy efficiency. Additionally, the BOC program offers 
a body of BOC technical webinars to support the continuing education of credentialled 
operators. 
 
NEEC’s role as the national administrator of the BOC program is to ensure the BOC curriculum 
content is adequately serving the knowledge and skill needs of its learners. To fulfill this role, 
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NEEC uses a job task analysis and a knowledge blueprint to define needs and guide the focus of 
the curriculum content. Feedback from learners, instructors and program sponsors is also 
considered as part of the review. In combination, these approaches serve the program goals of 
maintaining a relevant and up-to-date curriculum. 
 
To achieve these goals, NEEC performs an annual curriculum update informed by feedback 
received in the previous year. This feedback cycle typically culminates in the spring of each 
year, when NEEC reviews the feedback and determines which class material updates are the 
highest priority for the next release of new materials. Then the work of updating the materials 
commences, which is a collaborative process between NEEC staff, instructors, and other subject 
matter experts to develop, edit, and review the revised content. The finalized updated 
materials (both digital and printed) are then released to stakeholders, such as partners, 
licensed providers, and instructors, early in the following year. 
 

Introduction 

In recent years, the widespread implementation of smart building technologies and carbon-
reduction strategies, both in public policy and as part of environmental, social, and governance 
(ESG) initiatives within organizations, has brought significant change to the landscape of 
commercial building operations. Many jurisdictions have enacted policies such as benchmarking 
requirements and/or building performance standards (BPS). As the urgency for climate action 
has increased, so has the push for decarbonization of buildings through electrification 
(replacing fossil fuel-based equipment with electrified equipment such as heat pumps). Smart 
building technology is also integral to the shift toward decarbonizing electrical generation at 
the utility level, as increased connectivity between building equipment with the modern, 
decarbonized grid will be essential to buffering demand and meeting increased capacity needs 
and will require increasingly sophisticated means of communicating and making data-based 
decisions in real-time. 
Despite the attempts by the current federal administration to dismantle many climate-focused 
projects, we anticipate local and regional initiatives across the country to largely remain in 
place, though this is definitely an area to keep a pulse on. Heat pumps, in particular, have 
evolved quickly with widening applicability, and with consumer costs coming down and their 
benefits becoming well known, market forces will likely ensure their continued adoption. 
And grid resilience is still an important national security priority at the federal level as demand 
continues to increase, especially with the rapid increase in electrification as well as data centers 
supporting artificial intelligence and cryptocurrency. Energy efficiency has a crucial role to play 
in the landscape of demand management and thus grid resiliency, because to accommodate 
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the resulting increased demand on the electrical grid, we must find ways to reduce the overall 
load. 
Another important topic related to environmental issues is water conservation, as we are 
seeing fresh water supplies diminish across the globe due to factors such as climate change and 
pollution. It is also important to acknowledge the connection between water and energy 
(known as the water/energy nexus), where the amount of water consumed is directly related to 
energy used for treatment, distribution, and heating of water. We expect to see the emphasis 
on water conservation within the industry continue to increase as well. 
 

Recent Progress 

NEEC recognizes the changing landscape of building operations, including the increased 
responsibilities and skillsets required of operators. Additionally, the BOC program is seeing 
increased diversity of backgrounds and job titles enrolled in its courses, including entry-level 
facilities staff as well as administrative roles. BOC has made progress in addressing these 
educational needs on several fronts.  
 
In 2024-2025, major updates were rolled out for two course offerings: the entry-level 
Fundamentals of Energy Efficient Building Operations (FEEBO) course as well as a BOC Level I 
Multifamily course adapted for multifamily buildings, which has been identified as an 
underserved sector for targeted training and credentialing. These updates include enhanced 
content related to energy management and electrification. 
 
2024 saw updates to the two newest supplemental classes for Level I. Smart Buildings 
Fundamentals (BOC 1013) which introduces concepts of smart building technology such as the 
Internet of Things (IoT), basic networking, distributed energy resources (DER) and grid-
interactive efficient buildings (GEB), was updated to add more content on cybersecurity. And 
Electrification and Building Operations (BOC 1014), which explores how electrification is 
increasingly a part of a building operator’s responsibility and provides an overview of the 
drivers for, benefits of, and barriers to electrification, was updated to incorporate feedback 
from the pilot classes and add videos and other resources.  
 
Measuring and Benchmarking for Energy Performance (BOC 1002) was also updated in 2024, 
adding concepts related to benchmarking for greenhouse gas emissions and water use, 
reflecting recent updates to Energy Star Portfolio Manager. 
In 2025, the BOC Skills Standard has been updated, with the finalized version expected to be 
released in late 2025. The purpose of the standard is to ensure the BOC curriculum is aligned 
with KSAs for building operators in content and approach. It originated in 2011 and was based 
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on a Jobs Task Analysis (JTA) that identified knowledge, skills, and abilities (KSAs) for building 
operators. The update is based on the results of a new JTA that was conducted to reassess the 
KSAs and identify any changes that need to be made.  
 
With these various improvements, BOC is keeping pace with changes in building technology and 
practice on an annual basis. However, there is more to be done.  
 

What’s Ahead 

In the coming year, NEEC will continue its attention to a broader scale curriculum assessment, 
referring to the updated BOC skills standard to ensure the curriculum reflects evolving 
workforce needs.  
 
And as more entities are implementing new regulations to reduce energy consumption, a 
continued focus on energy policy in combination with new technology and best practices is 
deserved. The resulting reporting requests falling on operators’ shoulders necessitate 
understanding the tools and practices to provide accurate and timely reporting of energy, 
greenhouse gas (GHG), and water reporting data. And as electrification efforts ramp up, 
operations professionals increasingly need to cultivate skills related to heat pumps, demand 
response, Electric Vehicle Supply Equipment (EVSE), renewables, energy storage and 
microgrids. 
 
Another idea to explore is the idea of microcredentialing, where a student can achieve a 
“badge” or similar designation in addition to their training certificate of completion, by 
completing classes targeting specific knowledge, skills, and competencies in a particular area of 
expertise. Some example topics include smart buildings, high performance buildings, and 
building performance standards compliance. The first two have already been explored to some 
extent by an industry advisory group convened by NEEC in 2023. In 2025, NEEC developed a 
Qualified Energy Manager training program designed to build the specific competencies 
required to oversee the submission of compliance documentation for Tier 2 buildings under 
Washington State’s Clean Buildings Performance Standard. This training could serve as a 
foundation for creating a related microcredential. Further examination of the possibility of 
implementing microcredentials such as these is warranted. 
 
Specifically, the following areas should be addressed in the coming years (discussed below in 
detail): 

• Artificial intelligence (AI) and machine learning in predictive maintenance applications 
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• Central plants 
• Cogeneration 
• Configuring data loggers 
• Controls – trend logs, data sets, reporting, AI 
• Cybersecurity considerations for connected devices and smart technology 
• Data collection and analysis 
• Demand Response 
• Electric Vehicle Supply Equipment (EVSE) 
• Energy Management Systems (EnMS) 
• Math prerequisites for Level II 
• Microcredentials in areas such as Smart Buildings, High Performance Buildings, and/or 

Building Performance Standards 
• Pumps/motors – calculating/adjusting flow, smart pumps 
• Renewables/Energy storage/microgrids 
• Reporting requirements for performance standards and similar regulatory initiatives 
• Supplemental classes 
• Water consumption and energy/water nexus 

 
AI/Machine Learning 
Tasks that are becoming more commonly performed with the help of AI are touched on in BOC 
1013 Smart Buildings Fundamentals, such as automated fault detection and diagnostics (AFDD), 
but AI isn’t specifically called out and should be addressed more concretely, including the 
potential benefits and risks and how these technologies can affect building operators’ 
responsibilities. 
 
Central Plants 
Systems that make up central plants, such as boiler and chiller systems, are discussed in BOC 
1001 HVAC Fundamentals, but this topic could be more overtly addressed and will be 
considered for the 2026 update cycle (released 2027). 
 
Cogeneration 
Cogeneration, also known as combined heat and power (CHP), involves simultaneously 
generating electricity and useful thermal energy. It is used in various types of commercial 
buildings, most commonly hospitals, data centers and large office complexes. In many 
instances, it can improve efficiency, lower carbon emissions, and reduce costs overall. This topic 
is currently not discussed in the curriculum. As this can be an involved topic, it could be 
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addressed in a future supplemental class or technical webinar. It could be covered at a high 
level in BOC 1001 HVAC Fundamentals, BOC 1014 Electrification and Building Operations, 
and/or possibly BOC 1008 O&M Practices for Sustainable Buildings. 
 
Configuring Data Loggers 
Data loggers are discussed in many classes throughout the BOC courses. But currently the 
specific process of setting up loggers to optimize for the greatest chance of success is not 
discussed. This could be considered for future updates and would also be a great technical 
webinar topic for credential maintenance credit. 
 
Controls 
HVAC Controls is a topic that is continually evolving. The curriculum currently reflects the rapid 
shift in the building controls sector toward sensor-based automation (including wireless and 
IoT), smart buildings technology (including automated fault detection/diagnostics and machine 
learning), and controls for electrified equipment such as heat pumps. Operational concepts 
related to the modern grid are also explored, including distributed energy resources such as 
onsite energy generation; thermal energy storage; demand response; load shedding/shifting; 
and grid-interactive efficient buildings (GEB). 
The 2025 curriculum feedback cycle (updates to be released in early 2026) is slated to include a 
full edition update to BOC 1004, HVAC Controls Fundamentals. This will involve complete 
reorganization and will focus less on engineering concepts and more on concepts useful to 
building operators’ day-to-day responsibilities. In addition to greater detail about setting trend 
logs and alarms and best practices for assembling proper data sets and reporting, it will also 
include a deeper dive into preventative maintenance and troubleshooting, including network 
issues. Tips for working with vendors will also be discussed. 
This update will also reflect the latest technologies using artificial intelligence (AI) and machine 
learning technologies to automatically detect, diagnose, and predict faults or inefficiencies in 
building systems. This is specifically a need identified in the updated Skills Standard. 
While the BOC 1004 class is focused on HVAC controls, it could perhaps include information 
related to EVSE controls that perform tasks such as managing access, monitoring usage, and 
enabling load management and payment processing. (If it is added here, the BOC team might 
consider re-titling the class to reflect a broader set of equipment controls beyond solely HVAC.) 
One advantage of including EVSE content in 1004 is that it is a Level I core class so it would be 
presented to all students. Otherwise, it should be included in the next update of the 1014 
Electrification and Building Operations class, which could happen as soon as the 2026 feedback 
cycle (released spring 2027). Automated controls for demand response initiatives could also be 
discussed. 
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As interconnected devices and systems become increasingly common, basic computer 
networking skills can benefit any current or future building operator. When dealing with 
networked devices, it becomes increasingly important that operators integrate with their 
Information Technology (IT) departments and be able to communicate about basic IT concepts 
using common terminology. These concepts are becoming increasingly important in building 
operations, and though perhaps not appropriate or necessary to include as a large component 
of the curriculum, basic concepts related to data and networks could be adjacent training in the 
form of case studies, a webinar or an appendix item. 
 
Cybersecurity 
Cybersecurity is a topic that will continue to be a high priority, given the continued increase in 
networked devices throughout many buildings. Some high level cybersecurity concepts are 
presented in BOC 1013 Smart Buildings Fundamentals and this is a topic that should be 
regularly updated. A technical webinar for credential maintenance on this topic is scheduled for 
2026. 
 
Data Collection, Storage, and Analysis 
Performing data collection and analysis effectively is an important skill that can be intimidating 
for many building operators, especially those who have lengthy experience in the field and are 
more accustomed to the mechanical side of building operation. The curriculum currently 
focuses on utility data/benchmarking, which is very important and lays a good foundation for 
operators to see its value.  
 
The curriculum also touches on the value of data logging for diagnostics and troubleshooting, 
including using BAS trend data as well as standalone loggers. These areas will be expanded 
upon in an update of BOC 1004 HVAC Controls Fundamentals, to be released in spring 2026, 
including more detail on interpreting graphic data, scrutinizing accuracy of data, verifying trend 
data, trend interval selection, reporting and data export. 
 
Demand Response 
Smart building technology has the potential to dramatically increase efficiency and will be 
integral for a successful shift to the modern, decarbonized grid, which will require seamless 
communication between devices and equipment and the grid. As demand response (DR) 
programs become more common, the BOC 1013 Smart Buildings Fundamentals class could 
benefit from more content on the implications of DR on the operator, both automated and 
manual approaches. 
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Electrification and EVSE 
The Electrification and Building Operations (BOC 1014) class highlights the most prominent 
technologies enabling electrification, such as heat pumps, energy/heat recovery, and energy 
storage, along with the implications for operation and maintenance (O&M) and helpful 
strategies in planning for implementation of these technologies. The content briefly addresses 
electric vehicles (EVs) in the context of bidirectional charging, which is an emerging technology 
that allows EVs to act as a storage battery for a building. But with the proliferation of EVs in the 
public marketplace and rapid increase in EVSE infrastructure implementation at commercial 
building sites, this is an area that needs more attention. This was a notable addition to the 
updated BOC Skills Standard, which outlines the following KSAs: 

• Knowledge of bidirectional EV charging including potential risks and benefits to facilities 
• Ability to perform basic maintenance for on-site EV charging stations 

 
 

Energy Management Systems (EnMS) – ISO 50001 
In this context, an Energy Management System (EnMS) is not a technological solution, but is a 
set of practices that create a culture of continual improvement in energy performance. 
According to the U.S. Department of Energy (DOE), organizations with an EnMS achieve energy 
and cost savings through a set of quantitative tools that track energy use, inform decision 
making, and help implement energy saving practices. The DOE supports organizations 
implementing EnMS with its 50001 Ready program, based on the internationally recognized ISO 
50001 Standard. Having organization-wide support for energy efficiency initiatives can greatly 
improve the chance of implementation. This topic is slated for a BOC Technical Webinar in 2026 
for credential maintenance credit. And a high-level introduction will be integrated into 1002 
Measuring and Benchmarking Energy Performance with the 2026 Curriculum Feedback Cycle, to 
be released in 2027. 
 

Math Prerequisites 
Several BOC instructors have suggested offering some math training and/or requirements to 
ensure students have the skills they need to perform calculations commonly used in energy 
management tasks. Using formulas to perform these calculations has also been identified as a 
desirable skill. This is especially important in Level II for students who are intending to serve as 
the “qualified person” to submit compliance documents for BPS. The BOC team should consider 
how best to integrate these suggestions into the curriculum and/or supporting resources. 
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Pumps/Motors 
The BOC 1001 HVAC Fundamentals update to be released in 2026 will include some high level 
content specific to pumps and motors and how operators can optimize existing equipment as 
well as best options for replacement. Smart pumps are also touched on in BOC 1013 Smart 
Buildings Fundamentals. 
 

Renewables/Energy Storage/Microgrids 
As renewable energy generation becomes more common at the site level, including systems 
combined with energy storage to create microgrids, this topic should be more comprehensively 
covered in the curriculum. It is currently touched on in BOC 1014 Electrification and Building 
Operations, and future updates should expand on the specific concepts related to building 
operators. 
 

Reporting – Performance Standards and Similar Regulatory Initiatives 
As various jurisdictions at the state and local level continue to implement performance 
standards and similar regulatory initiatives such as benchmarking, attention to best practices 
for reporting should be given. This could be more overtly discussed in BOC 1002 Measuring and 
Benchmarking Energy Performance and will be included at a high level in the updated BOC 1004 
HVAC Controls Fundamentals that will be released in 2026. 
 
Supplemental Classes 
A review of supplemental classes offered for each course should be performed to determine 
which supplemental classes are most relevant and requested most often. Supplemental classes 
that are deemed relevant and are utilized frequently in courses should be updated regularly. 
One such class that hasn’t been updated since 2017 is Operations and Maintenance Practices 
for Sustainable Buildings (BOC 1008). 

Water – Existing/Update 
The Water Efficiency For Building Operators (BOC 2004) was included as a core class for Level II 
in 2020 and then significantly revamped in 2021. This class curriculum is the densest of all the 
Level II classes, and a good portion of the content (outdoor opportunities and specialty 
subtopics such as kitchen, laundry, medical, process, and swimming pools) was moved to the 
appendix. This is a substantial body of work that could easily be split into two classes that 
would be more manageable to teach given the time allowed for classes. Some of the concepts 
could also be parsed out into existing Level I classes, where appropriate. Given the increasing 
focus on water conservation, some targeted strategic planning is warranted to determine how 
the BOC program can expand in its offerings of this topic in the next two to five years. 
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Breakdown of Recommendations by BOC Level and Course 
The following table shows a high-level breakdown of curriculum update recommendations for 
Level I and II by course. A process will be developed to ensure that when material is updated in 
Level I or II, any related material in the Fundamentals and Multifamily courses is concurrently 
revised.  
 

Class: Update recommendations: Timeline: 

BOC 1001 - HVAC 
Fundamentals (Level I 
and Multifamily) and 
corresponding content 
in FEEBO 

Expand info about pumps, motors and 
central plants. Clarify Project Assignment 
questions about estimated energy savings. 

Minor update released 
spring 2026 

BOC 1004 – Efficient 
Lighting Fundamentals  

Major reorganization to dive deeper into 
trendlogs, reporting, and AI. 

Full edition update released 
spring 2026 

BOC 1002 – Measuring 
Benchmarking Energy 
Performance 

Include information about Energy 
Management Systems (EnMS) based on ISO 
50001 

Minor version update 
planned for 2026 Feedback 
Cycle (2027 release) 

BOC 1013 – Smart 
Building Fundamentals  

Expand resources on AI and 
networking/cybersecurity. 

Consider for 2026 Feedback 
Cycle (2027 release) 

BOC 1014 – 
Electrification 

Expand on renewables, energy storage, 
microgrids, EVSE, demand response 

Consider for 2026 Feedback 
Cycle (2027 release) 

BOC 2004 – Water 
Efficiency for Building 
Operators 

Develop a longer-term strategy for 
expanding curriculum offerings related to 
water conservation. 

Consider for 2026 or 2027 
Feedback Cycle 

BOC 2008 – 
Operations & 
Maintenance Practices 
for Sustainable 
Buildings 

Update materials to refresh content and 
add any new strategies or trends as deemed 
necessary. Highlight additional industry 
certifications such as Fitwell and WELL 
standard. 

Consider for 2026 Feedback 
Cycle (2027 release) 

Supplemental Classes Review and determine if any should sunset 
or if additional topics should be added. 

2-5 years 
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Summary and Next Steps:  

NEEC is dedicated to the continual improvement of the BOC program. Evaluation results from 
individual classes are summarized by program staff and reviewed by the BOC Project Director 
and Training Manager. Student, instructor, and stakeholder comments on curriculum are 
tracked and considered for changes, and evaluations are shared with course sponsors to ensure 
the training is meeting the needs of their customers. Semi-annual instructor calls further the 
opportunity to continually review and reinforce these metrics and to provide NEEC feedback 
from BOC training delivery teams. NEEC welcomes feedback from all stakeholders about 
specific areas of content and/or the overall direction of the program, including ideas related to 
this curriculum assessment. 

This curriculum assessment is provided as an additional resource to demonstrate the dedication 
to keeping BOC relevant in the market. In 2025-26, NEEC will continue strategic planning for the 
BOC to address more in-depth curriculum updates that are needed. Outcomes of that process 
are: 

• Confirm revisions outlined in this assessment are needed and establish timeline for 
development and incorporation into curriculum  

• Identify additional topics/trends that need to be included in BOC classes and establish 
timeline for development and incorporation into training program 

• Assess resources for the revisions/updates  
• Establish an annual process to update the curriculum assessment as an ongoing part of 

the content review process to maintain progress and demonstrate accountability to 
stakeholders   

• Review supplemental classes to assess relevance and make decisions on which classes to 
keep as options for each level. Consider including the Level II core class 2004 Water 
Efficiency for Operators as a supplemental option for Level I courses. 
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