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EXECUTIVE SUMMARY

The Northwest Energy Efficiency Alliance (the Alliance) is a non-profit group of
electric utilities, state governments, public interest groups and industry
representatives committed to bringing affordable, energy-efficient products and
services to the marketplace. This is the final Market Progress Evaluation Report on
the Alliance-sponsored Regional Building Operator Certification Venture.

A BRIEF HISTORY OF THE BUILDING OPERATOR CERTIFICATION VENTURE

In 1987, the Washington State Energy Office developed the region’s first course in
energy maintenance practices for building operators and facility managers, called
the Building Operators Training (BOT) program. Independent of the BOT, agencies
in Idaho developed the region’s first certification program for building operators. In
1990, the Idaho Department of Water Resources (IDWR) and the Idaho Building
Operators Association (IBOA) brought a group together to begin development of a
training program. IBOA began offering a course series and a one-year building
operator's certification in 1993. Its successor agency—Northwest Building
Operators Association (NWBOA)—continued to offer BOC course series in 1999 and
2000.

As a result of the success of the Idaho BOC, the BOT staff and steering committee
recognized that certification would be a more effective long-term strategy than
training alone for improving building operations. They redesigned the BOT from a
single course to a multi-course Building Operator Certification (BOC) program
leading to a three-year certification. After the closure of the Washington State
Energy Office in 1996, the Washington BOC found a home with the Northwest
Energy Efficiency Council (NEEC).?

The NEEC BOC was the first operator certification program to be funded by the
Northwest Energy Efficiency Alliance (the Alliance) in 1996. The funding to NEEC
was focused on getting the NEEC BOC operational and established, first in
Washington and later in Oregon. IBOA received funding from the Alliance in 1997
to assist their BOC efforts through marketing and evaluation research support. In

L the Washington State Energy Office operated from the 1970s to its closure in 1996.
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Executive Summary

addition, the Alliance funding designated IBOA as the lead agency for facilitating a
region-wide approach to building operator training and certification.

EVALUATION OVERVIEW

The Alliance contracted with Research Into Action, Inc. in March 1998 to conduct
an evaluation of the region-wide BOC market transformation efforts from 1998 to
2001. The staged evaluation built on results of the evaluation of the 1997
Washington BOC effort and included five key activities focused on the region-wide
program:

» Interviews with participating students and their supervisors for the
NEEC Level 1 course series in 1998 and 1999, the NEEC Level 2 course
series in 2000, and the NWBOA Level 1 and Level 2 course series in 1999
and 2000;

» Interviews with venture staffs, instructors, and Steering Committee
members;

» Areview of the NEEC BOC program database and documents;

» A survey to assess operations and maintenance actions taken by NEEC
BOC students as a result of course attendance and to provide estimates of
energy impacts resulting from these actions; and

> A baseline market assessment of the four-state region.

This final Market Progress Evaluation Report (MPER) follows four previous MPERS
focusing on the region-wide program: three addressing the regional efforts of NEEC
and NWBOA in 1998, 1999, and 2000, and one that provided a cumulative
assessment of the programs at the end of 1999. In addition, these reports were
preceded by two reports addressing the results of the 1997 Washington BOC
venture.2

2 See Alliance reports E97-001, E98-007, E98-007A, E98-015, E99-027, E99-031,E99-052 and E01-07 at
http://www.nwlliance.org/.
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Executive Summary

PURPOSE OF THIS REPORT

This final MPER provides a cumulative assessment of the NEEC and NWBOA BOC
activities between 1998 and 2000 across the four-state Pacific Northwest region.

The report includes a follow-up analysis of the student, supervisor perceptions of

the impact of the BOC on their work and an assessment of awareness, knowledge
and interest in the BOC for building operations supervisors throughout the region.

PROGRAM STATUS

The focus of this MPER is on impacts from the BOC program. The current contracts
with NEEC and NWBOA focus on activities other than marketing and expansion of
the program. The following briefly describes the status of the program as of July
2001.

Program Goals and Achievements

The current contracts between the Alliance and NEEC and NWBOA do not have
any targets for registration or certification. Current contracts focus on development
of electives for NEEC and exploration of how to facilitate delivery of services in
Montana for NWBOA.

The NEEC project requires the development of six electives between 2001 and the
end of 2003. During 2001, NEEC has already developed one course focused on water
efficiency and deployed this at two locations (one in Washington and one in Oregon)
and will have the second course developed by December. The topic of the second
course will be load management or building commissioning.

NWBOA is completing a contract with the Alliance that focuses on addressing
regional certification issues, market research on how to expand to the private sector
in Idaho, and program marketing to the private sector in Idaho and to all operators
in Montana. All aspects of the effort have gone well except the expansion into
Montana. In 2001, NWBOA tested the use of a "circuit rider" approach to market
the BOC directly to building operators and their supervisors throughout Montana.
The circuit rider visited building operators and supervisors in Montana and
identified sufficient students for a course to be held in Bozeman in October 2001.

o ¥ o REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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Executive Summary

Transfer of NEEC Curriculum to Other Education Providers

No new organizations accredited or recognized the BOC between September 2000
and July 2001. In all, six organizations have accredited the curriculum and eight
organizations have recognized the BOC as a professional development program for
their members involved in facility O&M.

The major push in 2001 has been to expand licensees of the NEEC BOC. In 1999,
the Northeast Energy Efficiency Partnership became a licensee and, beginning in
2000, has been able to fill classes on a steady basis. Currently, NEEP’s BOC is
operating about eight courses a year across New England and New York. In 2001,
NEEC sold two additional licenses, one to the Northwest Energy Education
Institute (NEEI) to implement BOC in Oregon, and the other to the Energy Center
of Wisconsin (ECW) to implement the BOC in that state.

During 2001, NEEC also held discussions with three utilities in California. One,
San Diego Gas and Electric (SDG&E), is considering purchasing a license. Another,
the Sacramento Municipal Utility District (SMUD), asked NEEC to hold a BOC
Level 1 course as a pilot to test responsiveness to the program. This course series
began in the spring and will end in fall 2001. A similar pilot will be held in the fall
for Pacific Gas and Electric (PG&E) customers.

Implications for Long-Term Viability

As we have concluded in past MPERS, the BOC appears to be well on the way to
long-term viability. The regional survey suggests that awareness of the BOC will
reach 50% of qualified facilities with operators by 2003. With sustained marketing
and outreach, awareness should continue to increase. Awareness is a critical first
step to adoption and long-term viability and must be maintained to be effective.

Viability is also fueled by the value that supervisors and operators place on the
BOC. Throughout the implementation period, we have found supervisors and
operators to be satisfied with the BOC and confident that the course has improved
job performance for operators and saved money for many of the companies. In this
MPER we found compelling evidence that trained operators save their companies
and the region energy every day of the week. If the BOC continues to provide timely
and useful training, operators will continue to provide these savings and
supervisors will find value in the BOC.

Finally, long-term viability will be assured if the BOC is seen as a requirement for
building operators. Over the years we have seen supervisors increasingly state that
they will look for the BOC on resumes and they will consider it in their hiring

REGIONAL BUILDIN G OPERATOR CERTIFICATION VENTURE — MPER #7 o L o
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Executive Summary

decisions, though none have indicated that it is a hiring requirement. Those
supervisors most likely to do this are those who have some type of certification
themselves. This suggests that as the BOC expands and certifies more operators,
this aspect of viability will in-fact occur.

KEY EVALUATION FINDINGS

The key evaluation finding for students and supervisor perceptions of the value of
the BOC course and certificate shows little change from previous MPERS:

» Over 90% of students and supervisors report that the BOC has helped the
students on the job.

» Seventy-eight percent of the students report being satisfied or extremely
satisfied with the training they received from the BOC courses.

» Most of the students indicate that their supervisors are supportive of their
efforts and 75% of the students believe that others from their organization
will enroll in the BOC in the future.

» Eighty-two percent of supervisors report they will look for the BOC on
resumes in the future.

The follow-up regional survey results also show few differences from the baseline
survey in the broad categories of interest in training and certification, and interest
in specific courses. Some differences however were noted:

> Interest in energy conservation as a training topic moved from 8t place
overall to 2nd place for all supervisors.

» Public and private sector differences in training topics tended to diminish
in the follow-up, with only four of the 12 course topics (instead of ten)
preferred significantly more often by public sector supervisors: HVAC
systems, refrigeration maintenance, HVAC controls and heating
equipment.

» Contracting O&M services supervisors reported different training
interests, different types of training taken in the past and a different
average number of students sent to training than reported by in-house
supervisors. These differences suggest that the contracting O&M
supervisors tend to focus on building maintenance rather than on
operations.

0 ’ 0 REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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Executive Summary

>

Key factors that drive whether training will be funded and courses of
interest to supervisors did not change much from the baseline.

Interest in the BOC program has increased since the baseline regional survey in
early 1999.

>

Thirty-nine percent of in-house O&M supervisors report being aware of
the BOC in 2001, compared with 28% in the baseline (adjusted for Idaho
public sector over-sample).

Forty-six percent of all supervisors and 60% of all BOC-aware supervisors
indicate that they are considering sending staff to the BOC in the next
year.

Supervisors with a certificate of some type are significantly more likely to
consider the BOC important in future hiring decisions compared to those
with no certificates.

Supervisors who are considering sending staff to the BOC reported on
average that they might send about three staff.

The mean BOC course fee that supervisors reported being willing to pay
in 2001 is $820. When respondents who gave a response less than $850
were asked as a follow-up whether they would be willing to pay $850,
about 40% said yes. Similarly, when respondents who gave a response
between $850 and $1050 were asked as a follow-up whether they would be
willing to pay $1050, about 40% said yes.

The BOC program appears to have the following impacts:

>

An analysis of tasks implemented by BOC-trained building operators and
untrained operators indicates the BOC students are more likely than
untrained operators to engage in efficient building operations and
preventive maintenance activities. They are also more likely to read
energy meters and bills monthly and to perform organizational efficiency
activities such as providing supervisors with an idea for energy savings
opportunities at least three or four times a year.

Over 90% of BOC-trained building operators and their supervisors
reported saving energy and money, and improving comfort as a result of
training. They described explicit actions they had taken. Some operators
also said that, as a result of what they had learned in the training, their
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Executive Summary

organizations had undertaken more extensive efficiency retrofits than had
been planned.

» We estimate that BOC program activities to date (1997 through 2000)
saves the region approximately 172,000 MWh annually. Alliance staff have
calculated a benefit-cost ratio (CE Index) for the program of 7.8.

» The program has trained nearly 1,000 students since 1997, and program
staff estimate that it will continue to train about 250 students annually.
Over 10% of the estimated market for the BOC program has participated
to date; by 2010, we estimate a market saturation of 40%.

» Both the NEEC and NWBOA programs appear to be financially self-
sustaining for their present activities. This conclusion does not preclude
the possibility that the organizations will need additional funding to
expand their services or markets. For example, NWBOA has not created a
self-sustaining market in Montana and NEEC has sought Alliance
funding to develop its recertification curriculum.

RECOMMENDATIONS

1. Continue to assess—through survey research—awareness,
willingness to pay, and impacts over the duration of the program.
This will enable the Alliance to make an ongoing assessment of the
overall effectiveness of the BOC investment.

2. Encourage NEEC and NWBOA to each maintain a database that
includes for all students the square footage they are responsible
for and, if they are not responsible for building operations
generally, the specific systems they are responsible for. The
database should also track course completion, certification, and
re-certification status. Consider providing a small stipend to ensure
these data are available for long-term data tracking and link overall
contract compliance to the effective tracking of these data.

3. Delivering services to Montana operators remains a concern. The
following options appear may improve delivery:

Consider funding a specific effort focused on delivering
services to Montana at an even higher cost than currently
charged by NEEC ($1,050) to field test willingness to pay. This

o ¥ o REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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Executive Summary

will enable courses to be delivered with less than ten students
enrolled.

Consider establishing a set location for training each year:
(e.g. Missoula year 1, Bozeman year 2, Missoula again in year 3,
etc.) With Level 1 offered each time and Level 2 every other time.
This will provide operators and their supervisors sufficient time to
prepare.

4. The BOC course topics are among those of interest to supervisors, but
they remain of less interest than other topics such as safety and
equipment operations. Including courses such as these, with a focus
on the energy efficient aspects of safety and equipment
operations could expand interest in the course series. Additionally,
NEEC needs to be prepared to offer specialty electives that touch on
timely issues such as energy conservation and load management in a
time of "energy crisis" such as occurred in 2001. Such electives could go a
long way to expand awareness and interest in the BOC while also
providing supervisors and students with up-to-date information to deal
with immediate needs. To prepare for such future issue areas, the
Alliance may want to fund a specific market research task.

REGIONAL BUILDIN G OPERATOR CERTIFICATION VENTURE — MPER #7 o L o
Pace VIII research/imtofaction



1. INTRODUCTION

The Northwest Energy Efficiency Alliance (the Alliance) is a non-profit group of
electric utilities, state governments, public interest groups and industry
representatives committed to bringing affordable, energy-efficient products and
services to the marketplace. This is the final Market Progress Evaluation Report on
the Alliance-sponsored Regional Building Operator Certification Venture.

PROGRAM OVERVIEW

Building operations and maintenance activities have long been identified as critical
components for the efficient operation of commercial and industrial buildings. Yet,
building operations and maintenance staff are often among the least educated about
energy issues and among the least valued of staff in a company. These conditions

led professionals interested in increasing the region’s energy efficiency to wonder
how operations and maintenance staff could receive training and education that
would increase their capabilities, their estimation of the importance of their work
and their valuation by the market.

In 1987, the Washington State Energy Office developed the region’s first course in
energy maintenance practices for building operators and facility managers, called
the Building Operators Training (BOT) program. The course aimed to improve the
energy management skills of building operators, but did not offer certification.

Independent of the BOT, agencies in Idaho developed the region’s first certification
program for building operators. In 1990, the Idaho Department of Water Resources
(IDWR) and the Idaho Building Operators Association (IBOA) brought a group
together to begin development of a training program. The energy efficiency section
of the Bonneville Power Administration and Idaho Power helped fund the effort,
which is called the Building Operator Certification (BOC) program. IBOA began
offering a course series and one-year building operator's certification in 1993. Its

©+0 REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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1. Introduction

successor agency—Northwest Building Operators Association (NWBOA)—continues
to offer the course series in 20013

As a result of the success of the ldaho BOC, the BOT staff and steering committee
recognized that certification would be a more effective long-term strategy for
improving building operations. They redesigned the BOT from a single course to a
multi-course program leading to a three-year certification. The Washington BOT
program evolved into the currently offered BOC program. Its curriculum and
structure is a direct outgrowth of research and course development conducted in
1995 and 1996 to generate a certificate-based program. After the closure of the
Washington State Energy Office in 1996, the Washington BOC found a home with
the Northwest Energy Efficiency Council (NEEC).#

In 1996, the NEEC BOC became the first building operator certification program to
be funded by the Northwest Energy Efficiency Alliance. IBOA/ NWBOA received
support starting in 1997 to assist with their BOC efforts.

With respect to the Alliance’s funding structure, the NEEC BOC is a market
transformation venture, expected to become financially self-sustaining after an
initial period of Alliance help. The Alliance funded the Level 1 program from 1997
to 1999, and the Level 2 program from 1999 to 2001. The funding for NWBOA is not
venture-based, but instead provides support for early program evaluation research,
market research, program development and promotion activities. The funding also
establishes NWBOA as the lead organization for coordinating regional BOC efforts
across Washington, Oregon, Idaho and Montana.

The sponsoring organizations—NEEC and NWBOA—refer to their activities as
programs. Consequently, the terms venture and program will be used
interchangeably in this report, with the understanding that the Alliance maintains
the goal that the BOC efforts of both organizations become self-sustaining.

Although the NEEC BOC and the NWBOA BOC programs were developed
independently and continue to have a number of differences in structure and
content, both programs target building operations and maintenance practices, and
both have the goal of improving energy and resource efficiency by enhancing the
skills, knowledge and capabilities of building operations staff.

3 InJanuary 1999, IBOA changed its name to NWBOA. Both names are used in this report, with IBOA typically
used to describe the agency and its activities prior to January 1999, and NWBOA used to describe it from
January 1999 on.

The Washington State Energy Office operated from the 1970s to its closure in 1996.
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1. Introduction

NEEC BOC

In December 1996, NEEC requested support from the Alliance in the amount of
$275,000 annually through 1999, to fund a Building Operator Certification market
transformation venture in Washington State. The funding was approved at the
December 17, 1996, meeting of the Alliance Board of Directors. NEEC proceeded to
iImplement the venture through Level 1 training in 1997 and extended its reach to
include Oregon the following year. NEEC subsequently received funding for its
Level 2 series.

Initially offered as a three-year certification, the Level 1 course series currently
provides certification for two years. In 1999, NEEC began offering a course series
for Level 2 certification. NEEC initially planned to also offer a Level 3 series to
target facility managers and address their concerns. However, NEEC discovered a
number of good training programs for facility managers offered by other groups.
Consequently, NEEC decided not to offer a Level 3 series, instead incorporating
electives into Level 2 that address issues not well covered by existing programs.
NEEC will develop six electives by 2003, with the first two to be delivered during
2001.

The Level 1 series comprises seven courses.s These are held monthly, with five
lasting one day each and two lasting two days each. NEEC provides certification,
based on the completion of independent projects and tests of competency.
Candidates who meet the requirements must submit an application to be certified.
Re-certification is met through continuing education and is required every two
years. Level 1 courses are offered three or four times a year in different locations in
Washington and Oregon.

The Level 2 series comprises six courses, offered once or twice a year at different
locations in Washington and Oregon: four required and two electives. Level 2 offers
advanced education for Level 1 certified operators as well as advanced continuing
education for qualifying students who did not take the Level 1 series. Curricula for
additional electives are under development over the next three years.

A NEEC program director heads the BOC and is assisted by a curriculum director
and an administrative assistant. A professional experienced with building
operations training programs is on contract with NEEC to review all student
projects. NEEC hires site coordinators as needed for courses in Washington; and in

5 A copy of the course descriptions and enroliment information for the NEEC BOC is available at their website
www.neec.net.
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1. Introduction

2000 and 2001, had a site coordination manager and an assistant who acts as the
on-site coordinator in Oregon. NEEC also has marketing and graphic support
contractors who assist in preparing curriculum materials, student handbooks and
instructor manuals for publication. NEEC'’s Board of Directors plays a role in the
development of the program, but they are not directly involved in its
implementation.

In 2001, NEEC negotiated license sales to two additional organizations—the
Northwest Energy Education Institute (NEEI) in Eugene, Oregon, to handle
Oregon’s BOC courses beginning in 2002, and the Energy Center of Wisconsin
(ECW) in Madison, Wisconsin, to handle BOC courses in that state. Discussions are
underway with three utilities in California as well. With this expansion, the
marketing support contractor and administrative assistant will be moving into a
program management role for all Washington Level 1 and 2 courses in 2002. The
program director will oversee all licensees.

NEEC contracts with 20 instructors to teach its courses in Washington and Oregon.
Most of the instructors have extensive experience in training building operators—
some through technical colleges and some independently.

NEEC has used steering committees in both Oregon and Washington to guide the
development of the BOC program. The committees are comprised of governmental,
utility, educational and industry experts in building operations in their respective
states. They assisted in structuring the Level 1 and Level 2 series, in Level 1
curriculum development and in providing suggestions for marketing.

The Washington Steering Committee has its roots in the steering committee
initiated by the Washington State Energy Office at the outset of the BOT in 1987,
and some members of the original committee still serve. This committee includes
fourteen representatives from government, utilities, technical colleges and industry,
plus three NEEC staff and a representative from the Alliance. In the program’s first
years (1997-1998), the Steering Committee met quarterly to review plans, make
recommendations and ensure the program was meeting the needs of building
operators and their supervisors. The Steering Committee currently meets on an
annual basis.

In 1997, NEEC organized the Oregon Steering Committee to support the extension
of the program into that state the next year. The committee includes ten
representatives from government, utilities, technical colleges and industry, plus
four NEEC staff and one Alliance staff member. The Oregon Steering Committee
also meets on an annual basis.

REGIONAL BUILDIN G OPERATOR CERTIFICATION VENTURE — MPER #7 o L o
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1. Introduction

The curriculum coordinator manages current curriculum development with
assistance from specialists. The Steering Committees no longer have significant
responsibilities for curriculum development. The first elective developed in 2001 is
on water efficiency. The topics being considered for future electives include load
management and building commissioning.

IBOA/NWBOA BOC

First offered in 1993, the series for Level 1 certification comprises four one-day
courses and two two-day courses. In 1995, IBOA developed a series for Level 2
certification, comprised of three-day courses in HVAC and Energy Management.
Each course series is conducted during a single month, with six meetings. The same
instructor teaches all the courses in both series. A Level 3 course in Management
was considered in 2000, but the membership expressed no need or interest so
NWBOA decided not to pursue its development.

In 1997, the Level 1 series was made available by video for the first time. In 1999,
an instructor taught the Level 1 series in a classroom setting in four ldaho and one
Montana location. Two Level 2 courses were taught in 1999, and one in early
2000—all in classroom settings in Idaho. Three additional Level 1 and two Level 2
course were conducted for Idaho in late 2000 and early 2001. Although several
offerings have been made, insufficient enrollment meant that no courses have
occurred in Montana since 1999. In spring 2001, NWBOA contracted with a circuit
rider to meet with building operators and building operation supervisors throughout
Montana. As of July 2001, the circuit rider identified sufficient students for a Level

1 course to be held in Bozeman, Montana, in October 2001.

In January 1999, IBOA officially became NWBOA and offered its curriculum for the
first time in Montana. Membership in NWBOA is open to building operators in the
four-state region.

Subsequent to NEEC and NWBOA signing the February 2000 Memorandum of
Agreement, NWBOA instituted a requirement that students must complete
independent projects, as is required in the NEEC series. Also pursuant to the
agreement, NWBOA and NEEC began using a common bank of questions for the
test leading to certification. Re-certification is based on completion of continuing
education requirements and is tied to membership renewal. NWBOA's certification
of students is recognized by NEEC and certification by NEEC is recognized by
NWBOA.

The NWBOA program has a different staffing structure than the NEEC program.
NWBOA contracts for association management with a firm owned by the NWBOA
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Executive Director. The management firm provides all administrative services to
the certification program, including organizing the training sessions and
maintaining the database. The executive director also manages four other
associations representing various industries. She allocates about 20% of her time to
NWBOA and the training program.

NWBOA has a ten-member Board of Directors that includes representatives from
government, utilities, the public and private sectors, and industry specialists in
building operations. The Executive Director also serves on the Board, which meets
quarterly to oversee implementation of the BOC program, to ensure program
guality and to plan future efforts.

In late 1997, IBOA received funding from the Alliance for a multi-task project.
Through this project, the NWBOA management company agreed to implement an
evaluation survey of students, conduct a marketing survey of private-sector interest
in the BOC, develop a marketing strategy for the private sector based on the survey
results, and to facilitate a Regional Coordinating Committee. The goal of the
coordination effort was to ensure the certification process would be reciprocal across
the four states. This effort concluded with the February 2000 Memorandum of
Agreement between NWBOA and NEEC. NWBOA has also completed its tasks of
conducting an evaluation survey of students and a marketing survey of the private
sector. In 2001, the West Coast energy crisis fueled interest in the BOC, but overall
course attendance remains modest. NWBOA is able to offer two Level 1 and Level 2
courses each year at different locations in Idaho, but has found no cost-effective
method for delivering courses on a regular schedule in Montana.

EVALUATION APPROACH
Objectives

The Alliance contracted with Research Into Action, Inc. in March 1998, to conduct
an evaluation of the region-wide BOC market transformation efforts during 1998-
1999. The Alliance subsequently extended the contract to cover course activity in

2000 and 2001. The current evaluation includes the following:

» Follow-up interviews with participating students and their supervisors for
the NEEC Level 2 course series from the program's inception in 1996 to
2000;

> Follow-up interviews with participating students and their supervisors for
the NWBOA Level 1 and Level 2 course series in 1999 and 2000;

REGIONAL BUILDIN G OPERATOR CERTIFICATION VENTURE — MPER #7 o L o
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> Interviews with NEEC and NWBOA venture staffs; and

> A survey of supervisors of building operators throughout the four-state
region.

Previous Reports

Four Market Progress Evaluation Reports (MPERSs) have been completed on the
region-wide BOC program prior to this report:

» E98-015 Market Progress Evaluation Report Regional Building Operator
Certification Venture: Number 3

» E99-027 and 031 Market Progress Evaluation Report Regional Building
Operator Certification Venture: Number 4: Volume 1 5/99 (E99-027),
Volume 2 6/99 (E99-031)

> E99-052 Market Progress Evaluation Report Regional Building Operator
Certification Venture: Number 5

» EO01-07 Market Progress Evaluation Report Regional Building Operator
Certification Venture: Number 6

This report brings to a close the on-going annual evaluation of the BOC region-wide
program.

Interview Guide Development

For this MPER, we used follow-up interview guides for students and supervisors
that were first drafted for the fifth MPER. These guides have been revised to reflect
changes in the BOC program and to improve the estimate of program impacts.

For the regional survey we used the regional survey developed for the fourth MPER.
We modified this survey to include questions to assess nonparticipant actions and to
focus on awareness and interest in the course as it is currently structured.

Copies of all data collection instruments are provided in Appendix A.
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Sample Framework and Data Collection Approach

The following describes the sample framework and data collection approach for the
follow-up survey with students and their supervisors and the follow-up regional
survey.

Follow-up Survey with Students and Supervisors

The follow-up survey with students and their supervisors used the lists provided by
NEEC and NWBOA of students in past course series. Several factors have always
been important in conducting interviews with students:

» The sample is drawn from those students who represent unique facilities,
which means that when multiple students from a single facility attend a
course, we limit the sample and only interview one of those students.

» The sample focuses on students who take multiple courses, whether or not
they complete certification.

» Names for the student's supervisor are solicited from students; those
supervisors who have known students since prior to the course are
preferred for the interview.

> We attempt to interview one supervisor for every two students we
interview.

In selecting course series to target for the follow-up survey, we wanted to include
students who had completed their course at least one year prior to the survey. The
survey was to be conducted in April and May of 2001, so all courses that ended by
March 2000 qualified. Courses that began in 1999, but were not included because of
their end date are the Wenatchee, Washington, and Eugene, Oregon, Level 1 BOC,
and the Renton Community College certification effort.

Table 1 displays the course series for each Level by state, the number of students
enrolled in the course and the number of students and supervisors interviewed for
the follow-up. We interviewed a total of 107 students and 50 supervisors. Fifteen
students and six supervisors were able to speak about the effectiveness of both
Level 1 and Level 2.

Each student was asked series of questions about their experience since completing
the BOC course. After the supervisor's name was obtained, the supervisor was
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called and asked a similar set of questions, as well as questions about the value of

the BOC.

Table 1

FOLLOW-UP STUDENT AND SUPERVISOR SURVEY SAMPLE

LOCATION

TOTAL ATTENDING INTERVIEWS WITH INTERVIEWS WITH
CLASSES STUDENTS SUPERVISORS

LEVEL 1

WASHINGTON

Boeing (1997)

37

Kitsap (1997)

40

Spokane (1997/98)

39

Snohomish (1998)

46

Kent (1998)

40

Olympia (1998)

34

Tri-Cities (1998)

25

Washington Subtotal

Portland (1998)

Medford (1998)

Oregon Subtotal

Idaho Falls (Feb 1999)

Coeur d'Alene (Oct 1999)

Boise (Nov 1999)

Idaho Subtotal

4

Continued

0+:0
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LOCATION TOTAL ATTENDING INTERVIEWS WITH INTERVIEWS WITH
CLASSES STUDENTS SUPERVISORS

Kent, WA (1999)

Moscow, ID (Mar 1999)

Coeur d’Alene, ID (Oct 1999)

Boise, ID (Mar 2000)

Level 2 Subtotal

* Some interviewees represent Level 1 and Level 2 course experience.

Follow-up Regional Survey

The sample for the follow-up regional survey was drawn from two sources. The first
Is the same lists used for the baseline regional survey. These lists were developed by
key contacts that were involved in the implementation of the BOC in each state.

For Oregon and Washington, the lists were relatively exhaustive of public and
private facilities. We were able to identify multiple public and private sector focused
organizations and to obtain lists from about 80%. These organizations included the
Building Owners and Managers Association (BOMA) and the International Facility
Mangers Association (IFMA), as well as various school, hospital, government
facility, and professional and trade associations.

In Idaho and Montana, list development was more difficult. BOMA and IFMA do
not have chapters in either state. There are very few associations for schools,
hospitals or government facilities managers and operators in these states. The main
sources of information were the Northwest Building Operators Association and
Alliance contacts for the BOC Venture in Montana, who primarily work in the
public sector.

The second source came from the readership list for two publications: Building
Operating Management and Contracting Profits. These publications specialize in
reaching supervisors of building operators (the former) and management of building
operations contracting firms (the later). The total number of names available from

REGIONAL BUILDIN G OPERATOR CERTIFICATION VENTURE — MPER #7 0 L o
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these lists was 3,795. The lists were purchased, screened for duplicates with the
original lists, and calls were initiated with a goal of reaching a random sample,
proportional by state.

Table 2 gives the total estimated number of qualified facilities that have in-house
O&M staff. In addition, we estimate that there are 488 firms in the region that
provide contract O&M services.

Table 2
TOTAL NUMBER OF POSSIBLE IN-HOUSE O&M CONTACTS FOR FOLLOW-UP SURVEY

FACTOR MONTANA OREGON NASHINGTON

Estimated Number of 132 1,161 2,792
Qualified Facilities from

Baseline Sample

Estimated Number of
Qualified Facilities
Unique to Trade Press
List

Total Estimated Number
of Qualified Facilities
with In-House O&M

Table 3 displays the response by state. Idaho and Montana are combined, as are all
contracting services, due to the small population and respondents in these two
groups. The full disposition of the survey is provided in Appendix B and copies of
the survey tables are provided in Appendix C.
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Table 3

FOLLOW-UP SURVEY RESPONSE

SAMPLE FACTORS IDAHO/ OREGON NASHINGTON | ZONTRACTINC
MONTANA SERVICES

Estimated Number of 639 1,495 2,994 488
Qualified Facilities

Total Sample Base* 459

In-house Supervisors 72
Completed Surveys

Precision at 90%
Confidence Level

Precision at 85%
Confidence Level

* This is the total number of contacts used by Gilmore Research Group in order to obtain the completed surveys.

Table 3 also displays the precision levels for estimates in the analysis at the 90%
and 85% confidence levels. These levels assume a proportional response of 50/50.
This is the most conservative assumption, but is the most reasonable due to the
nature of the survey data, which relies primarily on nominal and ordinal variables.
The lower population size, and thus response rate, for Idaho and Montana led us to
combine these two groups of respondents for all analysis tasks.s

The survey also successfully reached both private and public-sector building O&M
supervisors. The baseline Idaho sample only included public-sector companies, such
that the overall sample was weighted to public-sector responses. The follow-up
survey included both public and private-sector companies for all four states. Table 4
shows the percent of public and private-sector supervisors represented by state in
each survey.

6 The overall precision for the baseline survey is better than 95% +5%, meaning that 95% of the time samples
estates are within less than 5% of the population estimate. The overall precision of the follow-up survey is better
than 95% +6%.
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Table 4

SAMPLE DISTRIBUTION BY SECTOR OF SUPERVISOR: PUBLIC AND PRIVATE

SECTOR SURVEY IDAHO MONTANA OREGON WASHING- TOTAL
TON

Private Baseline 51 (12%) 33 (8%) 55 (13%) | 109 (25%) | 248 (58%)

Follow-up 16 (6%) 32 (12%) 75 (27%) | 123 (44%)

Public Baseline 42 (10%) | 42 (10%) | 96 (22%) | 180 (42%)

Follow-u 42 (16% 40 (14% 72 (26% 154 (56%
p

Baseline 51 (12%) 75 (18%) 97 (23%) | 205 (47%) | 428 (100%)

Follow-up 58 (21%) 72 (26%) | 147 (53%) | 277 (100%)

KEY FINDINGS AND RECOMMENDATIONS FROM PREVIOUS MARKET
PROGRESS EVALUATION REPORTS

Research Into Action conducted an evaluation of the 1997 NEEC BOC efforts in
Washington, as well as an evaluation of the NEEC and NWBOA region-wide BOC
efforts in 1998 and 1999. The following summarizes the key findings and
recommendations from two MPERs completed for NEEC’s 1997 Washington State
BOC effort and four MPERs completed for the NEEC and NWBOA region-wide
effort.

Key Findings and Recommendations from the Washington State MPER #1

The first Washington State MPER? addressed several important issues for the
NEEC BOC. The report focused on assessing early marketing efforts, enrollment,
and student response to the curriculum. We conducted surveys with students and
employers from the course series conducted in Kitsap and spoke with staff about
program implementation.

Key findings included:

7 E97-001 Washington State Market Progress Evaluation Report: Building Operators Certification,No. 1 (12/97).
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» Students and employers, although dissatisfied with a few of the courses
early in the series, expressed overall satisfaction with the program and
felt its content and delivery improved as the series progressed.

» Students reported that the out-of-class projects required too much time;
consequently, they were dissatisfied that the projects needed to be
completed to obtain certification.

» Most students believed that the BOC was good value for the cost, but both
students and employers felt that any substantial increase in the cost
would limit participation. Employers were willing to pay more than the
then-current price; $650 to $700 was acceptable to them, on average.

» NEEC was seen as an appropriate sponsor for the BOC.

» Students and employers expressed confusion about the length of the
certification and the requirements for re-certification.

» Some students felt that there was too much material for the time allotted,
while others felt the course was too basic.

The findings led to optimism about the long-term viability of the NEEC BOC.
However, challenges to effective implementation remained. The MPER
recommended that NEEC continue its efforts to build credibility as a training
organization through working with other professional associations such as
WAMOA, BOMA, and the Operating Engineers Union, as these groups could assist
in marketing the program to their members.

Based on a review of NEEC's program database, the MPER recommended that they
collect additional data on students to enable better tracking of student progress.
The MPER also recommended that both written program materials and course
announcements clarify the length of the certification and the re-certification
requirements.

Key Findings and Recommendations from the Washington State MPER #2

The second Washington State MPERs® presented initial views of the NEEC BOC
implementation. Research Into Action conducted interviews with Washington staff

8  E98-007 Washington State Market Progress Evaluation Report: Building Operators Certification and Appendices,
No. 2 (5/98).
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and steering committee members, and conducted surveys with students and
employers from the course series held in Kitsap and Spokane.

Findings from the second MPER included the following:

» NEEC was meeting its goal for course registrations, but certification rates
were low.

> In response to student reports that they did not have time to complete
seven projects, staff reduced the number to four and provided additional
support for students to complete them during the course series rather
than after its completion. Following this change, certification rates
improved for the Spokane series.

» Students and their employers responded positively to the program and felt
that NEEC had the credibility to deliver the BOC. Most students and
employers believed the course was a good value for the price. Employers
were willing to pay more than the then-current price; on average, $100
per class seemed appropriate to many employers.

» Students and employers expressed confusion about the re-certification
requirement.

» As with the earlier evaluation, most students felt that the course material
was too much for the time available, while a few students said that the
course was too basic for their level of experience. Some students wanted
more hands-on experiences during the series.

Overall, NEEC BOC continued to improve in 1997. Staff made several changes
based on the first evaluation findings: they reduced the number of student projects
required; adjusted the curriculum; and hired a marketing director to improve
visibility of the program.

The MPER recommended to the Alliance that a market assessment be conducted to
determine the number and location of potential students and their desire for
training. Also, since employers pay for almost all of the students' registrations, the
MPER recommended expanding awareness of the BOC among Washington
employers. It further suggested that promotion should focus on the overall benefits
of the BOC, the re-certification requirements, and the support available for students
in completing in-facility projects.
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Key Findings and Recommendations from MPER #3 (Region-Wide Program)

This MPER? was the first that focused on the region-wide program. As a result of
expanded funding from the Alliance, NEEC had offered eight BOC course series and
expanded the program into Oregon. This included adding new instructors and a
part-time marketing director. By mid-1998, NEEC had achieved its enrollment and
certification targets and, compared with previous series, certification rates were
increasing.

IBOA had also received funding as part of the region-wide effort. As part of the mid-
year evaluation, through student and employer interviews we examined two IBOA
series (one of which used training videos), as well as NEEC'’s Spokane series. Key
findings included:

» Most students and employers found the NEEC and IBOA BOC programs
useful and relevant to their jobs. NEEC BOC students gave the highest
ratings of usefulness to the HVAC and the systems overview courses.

» Many students, in both the NEEC and IBOA courses, thought that the
course series contained too much material for the time allotted. As in
previous evaluations, students continued to ask for more hands-on activity
during the classes.

» The private-sector market continued to be underrepresented by Oregon
and Washington students, and was poorly represented in the IBOA series
as well.1w0

> ldaho students taking the course by video expressed disappointment with
this format. Given the magnitude of the course fee, the students would
have preferred to have an instructor available to answer their questions.

NEEC staff again had responded to feedback from previous evaluations. Their
program had growing recognition and support. We concluded that the long-term
viability of the NEEC BOC program seemed very promising. At the same time, it
was apparent that the IBOA BOC program had saturated the public-sector market
and needed to investigate opportunities in the private sector.

9  E98-015 Market Progress Evaluation Report Regional Building Operator Certification Venture, No. 1 (10/98).

10 |t should be noted that, at this time, IBOA had not yet begun marketing to the private sector.
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The MPER made several recommendations for continuous improvement of the BOC
venture. It recommended that NEEC:

» Clarify its marketing strategy in Oregon to ensure adequate levels of
enrollment;

> Increase promotion of the program among private-sector employers; and

» Address the ongoing student concerns about the amount of course
material in the available time and the desire for more hands-on activity
during classes.

In addition, the MPER offered recommendations relevant to both NEEC and IBOA.
These recommendations included:

» Continue to involve and train new instructors to ensure a competent,
experienced staff for the regional effort; and

» Reconsider the value of video instruction and continue to explore other
distance learning techniques that permit student-teacher interaction.

During the period covered by MPER #3, the Regional Coordinating Committee
made initial steps to convene and work on a regional-wide approach to BOC for
Idaho, Montana, Oregon and Washington.

Key Findings and Recommendations from MPER #4 (Region-Wide Program)

The second region-wide MPER?: focused on NEEC BOC efforts in Washington and
Oregon and IBOA’s efforts with the regional coordinating committee. Key issues
included: the expansion into Oregon, progress made toward the regional
certification process and the market potential for a BOC program serving both
public and private sectors in all four states.

The second region-wide MPER concluded the following:

» The first course series in Oregon was fully subscribed with 40 participants
and was well received. NEEC followed their Washington model of
developing relationships with public agencies and professional

11 E99-027 and E99-031 Market Progress Evaluation Report Regional Building Operator Certification Venture, No.2
Volume 1 (5/99), Volume 2 (6/99).
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organizations, having a strong steering committee and using highly
trained instructors. This approach was also working well in Oregon.

» During 1998, project completion rates increased from that of previous
NEEC series.

» The later 1998 NEEC course series showed increased involvement of the
private sector.

» Students and employers expressed high levels of satisfaction with the
NEEC BOC and noted that it provided credibility to the students or
enhanced their position within their organization. Almost all students
believed that the course had improved their job performance and that
certification would help them in finding a new job.

» More than half of the employers of NEEC BOC students said they plan to
send additional staff to the BOC and that they would look for BOC on the
resumes of future employees.

» NEEC continued progress toward transfer of the curriculum to other
education providers. Clarification of "ownership" of the NEEC BOC
curriculum needed to be resolved for this process to move forward. To
date, no education providers had purchased the NEEC BOC. However,
several organizations had accredited or recognized the BOC as a
continuing education or professional development option for their
employees or students.

» The baseline survey of the four-state region found that 70% of building
operators were unaware of the BOC. The survey concluded that
supervisors were willing to pay, on average, $707 for a comprehensive
building O&M series. More than one-fifth of supervisors were willing to
pay as much as $950. Idaho supervisors had the lowest willingness to pay
and Montana supervisors had the highest. Washington supervisors had
the second lowest willingness to pay, followed by Oregon. Supervisors
were most interested in competency-based training courses. Public and
private-sector employers ranked a course in preventive maintenance as
the most valuable, followed by one in electrical systems.

» NEEC and IBOA continued to work together to craft a regional
certification process. While all agreed that regional certification would
enhance the long-term viability and market penetration of a certification
program, challenges remained. A common curriculum, testing procedures,
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certifying body and price needed to be determined, and the process for
sharing instructors needed to be established.

» During 1998, NEEC, NWBOA and representatives for Montana jointly
explored opportunities to establish a distance learning capability for BOC
training in rural areas of the region. Following an extensive review of
available sites and costs, they concluded that distance-learning delivery of
the regional BOC curriculum in 1999 would cost as much, or more, than
on-site delivery in the same locations. Hopefully, these costs will diminish
in the future, but for 1999, the option of distance learning was eliminated.

The second region-wide MPER was optimistic about the long-term viability of the
BOC. To ensure continuation of this positive momentum, the MPER made several
recommendations. It encouraged NEEC to continue promoting the BOC to the
private sector, to continue efforts to secure accreditation or recognition of the BOC,
and to resolve the ownership issues necessary for transferring the curriculum to
other education providers. Lastly, it recommended that NEEC continue to explore
alternatives to distance learning for including rural students.

Key Findings and Recommendations from MPER #5 (Region-Wide Program)

The third region-wide MPER concluded that NEEC has a base of support among
students and employers in Washington and Oregon and that the long-term viability
of the BOC appeared promising in those states. NEEC had met or exceeded its
enrollment and certification targets. Students and employers were very enthusiastic
about the Level 1 training and its usefulness. Past curriculum changes appeared to
have addressed some early student concerns regarding the projects and testing
process. Employers showed a high willingness to pay for the series and to
incorporate BOC training into their hiring practices. Organizations were endorsing
the training for employees and members.

The report concluded that many of the barriers to a transformation of the building
operators training market had been greatly reduced by the NEEC BOC effort.

» Performance uncertainties had been reduced as students and employers,
over time, saw the tangible benefits of training. More than half of the
interviewed students said they had been able to improve comfort and save
money in their facilities as a result of the training. About half of the
interviewed students who received increased compensation or job
responsibilities attributed the change to the BOC.
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» NEEC had reduced the barrier of availability by offering the course in
more states and adding the Level 2 series. Still, barriers continued to exist
for students in rural areas in the eastern parts of Oregon and
Washington. Barriers to awareness continued to exist, but NEEC had
continued to identify new marketing opportunities through professional
organizations, private employers, and public-sector associations.

» Other market barriers that appeared to be reduced by NEEC's efforts
included access to financing, organization practices and split incentives.
The inseparability of product features was judged to be an insignificant
barrier.

Due to the small number of students who had completed NWBOA classroom-based
training in time for the evaluation, the report did not provide an assessment of
NWBOA's training.

At the time of the third MPER, there were a number of administrative issues that
were precluding a unified, region-wide BOC program. These included: different
course curricula, requirements (NEEC required a student project, which NWBOA
did not) and testing questions for certification; lack of reciprocity between the
agencies for acknowledging certification; and lack of an administrative process for
tracking certification. The MPER concluded that further reduction in market
barriers in the Pacific Northwest (PNW) would require the resolution of these
administrative issues.

The primary recommendations from the third MPER included:

» NEEC and NWBOA should work to ensure that building operators’
certification training has recognition throughout the four-state region. A
region-wide approach to BOC had been at the core of the market
transformation goal. Resolution of the impasse was critical to
accomplishing that goal and needed to be accomplished shortly.

» The Alliance should continue to evaluate the NEEC BOC training course
series in Washington and Oregon and, using the same format, the
NWBOA training course series in ldaho and Montana. Such an evaluation
approach would provide data for a comparative analysis of the strengths
of the two approaches and of the challenges they each face, and would
generate information that could be used to improve both course offerings.

» NEEC should continue to expand its program reach into rural areas and
into the private sector. It should continue to explore local sponsorship,
technology options, and other means to increase delivery of the BOC
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course in remote areas. It should continue its efforts to attract the private
sector, which participated in the trainings at one-half the rate than the
baseline survey identified as its share of the building operator population.

» NEEC should redesign or substantially revise the BOC database. It
should take steps to eliminate the irregularities and omissions found in
the BOC program database. Specifically, NEEC should define all data
fields, constrain data entries for fields so that entries will be not be out of
bounds and the size of the database will remain manageable, and
complete data entry for all fields. Only with a complete and accurate
database could the achievements of the program be ascertained.

Key Findings and Recommendations from MPER #6 (Region-Wide Program)

The fourth MPER for the region-wide effort reported that students and employers
continued to find the NEEC BOC and the NWBOA BOC training programs useful
and relevant to their jobs. In 1999, the NEEC BOC training exceeded its 1999
enrollment and certification goals in Oregon and came close to its goals in
Washington. In addition, NEEC offered two Level 2 course series and continued to
evolve the Level 2 curriculum.

The NEEC BOC also nearly doubled its 1999 revenue goal of $121,250, with
Washington and Oregon revenues of $236,887. The revenue boded very well for its
long-term viability. For the calendar year 2000, the revenue target set with the
Alliance was $51,000 in Oregon. By the end of September, it had exceeded this
yearlong goal by over 25%, for revenues of $65,000.

In 1999, NWBOA reported completing 80% of its contract with the Alliance. It was
still working on program promotion and developing delivery methods, as well as
continuing education opportunities. NWBOA offered six Level 1 training series (five
in Idaho and one in Montana) and three Level 2 series (in Idaho) from 1999 through
summer 2000. In the fall of 2000 and spring of 2001, NWBOA planned to offer four
Level 1 series, including two in Montana. As NWBOA's contract with the Alliance
covers program promotion and development, as well as regional coordination
leading to certification reciprocity, it did not have quantitative targets to be met
such as NEEC had.

A discussion facilitated by the Alliance on January 21, 2000, resulted in a
Memorandum of Agreement signed by NEEC and NWBOA in February 2000. This
agreement stated the two parties would share a common bank of questions, include
project requirements in the course, and agree that building operators certified by
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1. Introduction

one organization would be recognized as certified by the other organization. Both
NEEC and NWBOA have satisfied the terms of the agreement.

By September 30, 2000, six organizations had accredited the curriculum and eight
organizations (up from five the previous year) had recognized the BOC as a
professional development program for their members involved in facility O&M.

The NEEC BOC manager was now marketing the copyrighted curriculum outside of
the Pacific Northwest. A New England organization bought the curriculum in 1999.
The organization planned to conduct three series during the year, but met with such
a high market response that it instead conducted six series. Organizations in
Wisconsin and California also expressed interest in the curriculum and engaged in
discussions with the NEEC BOC manager.

NWBOA offered a BOC training that students, employers, and the instructor rated
as highly as NEEC's training was rated by its students, employers, and instructors.
The long-term viability of NWBOA's program hinged on finding a means of cost-
effectively providing the training in a largely rural area. This problem was also
faced by NEEC east of the Cascades.

NEEC faced the ongoing challenge of maintaining market interest in the BOC.
Given its enrollment and revenue figures, however, NEEC appeared to have a very
successful marketing approach. It also needed to continue evolving its Level 2
curriculum, which was still in the pilot phase.

The three challenges that the NWBOA Executive Director identified for the BOC
program provided a framework for integrating the findings from interviews with
students, employers, and the instructor. These challenges were: the ongoing need to
revise the curriculum and have funding to support this effort; the difficulty of
providing rural students with training at a fee that covers the cost; and the ongoing
need to increase market acceptance of the program.

The primary recommendations from this MPER were:

» NWBOA should foster relationships between the BOC program, the
region’s utilities, and local business networks and organizations, such as
the chamber of commerce. It should build on these relationships in its
marketing, thus extending the program’s reach into rural areas.

» NWBOA should consider whether limitations in its training topics and
limitations in the reference materials that students take with them when
they return to their jobs are reducing the appeal of the program.
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1. Introduction

» NWBOA should explore reducing per-student training costs by taking
steps to increase class size, including relationship-based marketing and a
revised curriculum and training materials.

» NWBOA should seek time-limited funding from a sponsor or training
partner to revise the curriculum and training materials and to support the
program while it develops relationship-based marketing.

» NEEC should continue development of its Level 2 curriculum, basing
revisions on feedback from instructors, training coordinators, students
and employers.

ORGANIZATION OF THE REPORT

This report is the final MPER and addresses the region-wide BOC program.
Following this introductory chapter, Chapter 2 describes the current status of the
NEEC and NWBOA BOC programs. Chapter 3 presents findings from follow-up
interviews with students and their supervisors for the NEEC and NWBOA BOC
courses between 1997 and 1999, and Chapter 4 presents the findings from the
regional survey of building operator supervisors. Chapter 5 concludes and presents
recommendations.

Following the report, the appendices contain the interview guides and survey
instruments used in data collection.
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2. 2000-2001 PROGRAM STATUS

In this chapter we review the BOC program status for 2000 and 2001 for both

NEEC and NWBOA. Among the factors that affect the information presented in this
section is the change in funding for NEEC and NWBOA activities from the Alliance
for 2000 and 2001.

NEEC BOC
Objectives

NEEC aims to enhance building operators' expertise throughout the region and
improve the general operating efficiency of facilities. This is being accomplished
through the establishment of a competency-based program that clearly defines
knowledge and skills required to efficiently operate today's more complex buildings.
This focus has remained unchanged since the BOC's inception.

The current contracts between the Alliance and NEEC do not have any targets for
registration or certification. Rather, their focus is on development of continuing
education course electives for NEEC's Level 2 course series. NEEC however,
provided the following data on certification progress after nearly five years of course
implementation. In that time, NEEC has had 859 students attend one or more
course series and has certified 402 of these students. Table 5 displays the number of
certified Level 1 and Level 2 operators in Oregon, Washington and Idaho.

The current NEEC project requires the development of six electives between 2001
and the end of 2003. During 2001, NEEC has already developed one course focused
on water efficiency and deployed this at two locations (one in Washington and one
in Oregon). They will have the second course developed by December. The topic of
this second course will be load management or building commissioning.
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2. 2000-2001 Program Status

Table 5
NEEC BOC CERTIFIED BUILDING OPERATORS 1997-2001

STATE

Washington

Oregon

Idaho

Total

NEEC also seeks to have a self-sustainable program that generates sufficient
revenues to cover its costs. In 2001, the price for the Level 1 series and Level 2
series is $1050. Previously, the Level 1 series was priced at $550 in 1997, $650 in
1998, $850 in 1999, and $950 in 2000. The fee for re-certification after completing
the required number of continuing education credits is $30 for either Level 1 or 2, or
$50 for a combination re-certification for Levels 1 and 2 combined.

Transfer of the Curriculum

In 1998, NEEC broadened its criteria for determining whether the course has been
successfully “transferred” to other education providers to include organizations that:

> Accredit the BOC for their membership, rather than adopting the
curriculum and teaching it internally. Accreditation means the
organization offers credit hours or continuing education units for BOC
courses.

» Recognize the course. Recognition means that the organization has
publicly endorsed the program as a professional development opportunity
for members or employees.

In 2000 and 2001, no new organizations agreed to accredit the BOC for its
members, students or employees, or to recognize the BOC as a professional
development program. As of July 2001, the following organizations accredit the
BOC:

» Washington Department of Labor & Industries
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2. 2000-2001 Program Status
» Oregon Department of Consumer and Business Services, Building Codes
Division
Lower Columbia Community College, Longview, WA
Rogue Community College, Medford, OR

Lane Community College, Eugene, OR

vV V VYV V

Oregon State Board of Examiners for Engineers and Land Surveyors

Recognition means that the organization has publicly attributed value to the
program as a professional development opportunity for its members or employees.
The following organizations recognize the BOC in this way:

» Washington State General Administration has adopted BOC as the O&M
component of its Facility Manager Education & Training Professional
Development program.

» Washington Association of Maintenance and Operations Administrators
(WAMOA) endorses BOC for O&M staff and offers scholarships to attend.

» Washington State Society for Health Care Engineering (WSSHE) offers
scholarships for BOC.

» The International Union of Operating Engineers (Washington) recognizes
BOC certification in a two-year degree program for Commercial High Rise
Operations and pays for union members to become certified.

» The U.S. Navy, Naval Station, Everett, Washington, requires BOC as an
element of energy instruction.

» The U.S. Department of Energy’s Federal Energy Management Program
provides scholarships for BOC and regional awards to those certified.

» Tri-Met Transit in Portland, Oregon, has adopted BOC classes as a
component of their staff-training plan for the Limited Maintenance
Electrician (LME) license requirements.

» Oregon Air National Guard

During 2000 and 2001, NEEC has directed most of its program transfer efforts to
selling the copyrighted curriculum to organizations outside the Pacific Northwest.
In 1999, the Northeast Energy Efficiency Partnership became a licensee and,
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2. 2000-2001 Program Status

beginning in 2000, has been able to fill classes on a steady basis. When NEEP first
purchased the license they anticipated starting with three course series per year.
During 2000, the courses were so heavily subscribed that six series were offered. In
2001, NEEP is offering eight courses a year across New England and New York.

In 2001, NEEC sold two additional licenses, one to the Northwest Energy Education
Institute (NEEI) of Eugene, Oregon, to implement BOC in Oregon, and the other to
the Energy Center of Wisconsin (ECW) of Madison, Wisconsin, to implement the
BOC in Wisconsin.

During 2001, NEEC also held discussions with three utilities in California. One,
San Diego Gas and Electric (SDG&E) is considering purchasing a license. Another,
the Sacramento Municipal Utility District (SMUD), asked NEEC to hold a BOC
Level 1 course as a pilot to test responsiveness to the program. This course series
began in the spring and will end in fall 2001. A similar pilot will be held in the fall
for Pacific Gas and Electric (PG&E) customers.

NWBOA
Objectives

NWBOA has fulfilled most of its contract with the Alliance. During the period of the
contract covered by the MPER, NWBOA has focused on two main objectives. These
are:

» Lead an effort to coordinate the BOC among the Pacific Northwest states
of Idaho, Montana, Oregon, and Washington; and

» Explore delivery methods for the current training.

Implementation

NWBOA is completing a contract with the Alliance that focuses on addressing
regional certification issues, market research on how to expand to the private sector
in Idaho, and program marketing to the private sector in Idaho and to all operators
in Montana. By the middle of 2000, the effort was nearing completion and success
had been achieved in all areas, except for the expansion in Montana. Previous
reports have addressed the marketing research effort and expansion to the private
sector in Idaho. In 2000 and 2001, the focus was on the regional certification issues
and program delivery expansion.
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2. 2000-2001 Program Status

Regional Certification

There appear to be no outstanding regional certification issues since the
Memorandum of Understanding was signed in February 2000. NWBOA continues
to use their own curriculum, reasoning that it is more targeted to NWBOA-member
needs than the NEEC curriculum.

During 2000 and 2001, NWBOA offered or plans to offer the following courses.
> Level 1 & 2: Boise, Idaho — February and March 2000
> Level 1 &2: Boise, Idaho — November 2000
> Level 1 & 2: Idaho Falls, Idaho — April 2001
> Level 1: Bozeman, Montana — October 2001

NWBOA offers the Level 1 course series to NWBOA members for $600 and to
nonmembers for $800. It offers Level 2 for $800 and $1,000 for members and
nonmembers, respectively. Re-certification is required every year and costs $40,
which simultaneously renews membership in NWBOA.

Program Delivery Methods

NWBOA faces the challenge of providing training to what is a predominantly rural
population in Idaho and Montana. NWBOA has determined they need at least ten
students to break-even on course implementation for any series outside of Boise.
For courses in Boise, six students are sufficient. Several course offerings were
marketed in 1999 and 2000 to Montana, however insufficient enrollment forced the
cancellation of each series.

In 2001, NWBOA decided to test the use of a "circuit rider" approach to market the
BOC directly to building operators and their supervisors throughout Montana.
Beginning in May 2001, the circuit rider visited building operators and supervisors
in Montana and identified sufficient students for a course in Bozeman in October
2001. NWBOA does not believe that sufficient students can be identified, however,
to cover the long-term costs of a circuit rider strategy to market in Montana. They
have not determined what recommendations to make to the Alliance at the end of
2001.

o ’ o REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
research/into/action Page 29



2. 2000-2001 Program Status

REGIONAL BUILDIN G OPERATOR CERTIFICATION VENTURE — MPER #7 o L o
PaGEe 30 research/into/action -



3. FOLLOW-UP SURVEY WITH BOC STUDENTS AND THEIR SUPERVISORS

We interviewed 107 people who had attended BOC courses. We also interviewed the
supervisors of 50 of these students. Table 6 shows the locations where the

interviewed students took the BOC course series.

LOCATION

Table 6

BOC COURSE LOCATIONS

(N=107)

YEAR OF
COURSE

NUMBER OF
STUDENTS
INTERVIEWED

(N=107)*

NUMBER OF
SUPERVISORS
INTERVIEWED

(N=50)*

LEVeL 1 COURSES

Boeing

1997

Boise

1999

Coeur d’Alene

1999

Idaho Falls

1999

Kent

1998

Kitsap

1997

Medford

1998

Olympia

1998

Portland

1998

Snohomish

1998

Spokane

1997

Tri-Cities

1998

Sample Total

Continued

0+:0
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3. Follow-Up Survey With BOC Students and their Supervisors

LOCATION YEAR OF NUMBER OF NUMBER OF

COURSE STUDENTS SUPERVISORS

INTERVIEWED INTERVIEWED
(N=107)* (N=50)*

LEVEL 2 COURSES

Boise 2000

Coeur d’Alene 1999

Kent 1999

Moscow 1999

Portland 2000

Sample Total

* Note: Several students attended both Level 1 and Level 2 courses. They and their supervisors were
interviewed regarding both series.

STUDENTS' JOB RESPONSIBILITIES AND ORGANIZATIONS

The BOC training targets people who work as building operators, although the
training is relevant to people in other professions as well. Eighty-six percent of the
current sample (92 of 107) work as building operators; the remaining interviewed
students work as managers or advisors. The latter group included utility employees
responsible for administering energy efficiency programs and staff who serve as
consultants or advisors to the rest of their organizations.

Seventy percent of the interviewed students (75 of 107) work for public
organizations; 30% (32 of 107) work for privately held companies. Nine of the 75
public agency staff work as managers and advisors, as do six of the 32 private
company staff, a difference that is not significant.

The 50 supervisors interviewed had the same distribution among the sectors as did
the students: 70% work for public organizations and 30% work for the private
sector. Forty-three of the 50 supervisors supervise building operators and seven
supervise staff that work as managers or advisors.
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3. Follow-Up Survey With BOC Students and their Supervisors

BOC INFLUENCE ON STUDENTS’ JOB PERFORMANCE

Over 90% of interviewed students and supervisors thought that the BOC program
had positively influenced the students’ work in one or more ways. Table 7 gives the
proportion of students and supervisors who thought that the knowledge students
gained from the course series improved their job performance. Table 7 also gives the
proportions reporting the specific improvements that we probed.

Table 7

BOC IMPACT ON STUDENTS’ JOB PERFORMANCE,
AS ASSESSED BY STUDENTS AND SUPERVISORS*

KNOWLEDGE GAINED FROM BOC LEADS TO: PERCENT OF PERCENT OF
STUDENTS SUPERVISORS

(N=107) (N=50)

Improved Job Performance 87% 70%

Saved Money 78% 72%

Saved Energy 75% 74%

Improved Occupant Comfort 75% 78%

No Influence on Performance, Comfort, Money or Energy 8% 8%

* Multiple responses were permitted. Respondents answering “don’t know” were treated as “no” responses.
They comprised from 5% to 7% of the student sample and up to 20% of the supervisor sample, depending
on the question.

Students expressed appreciation for the mechanical and system operations
knowledge they obtained in BOC training. Many of the students were optimistic
about implementing energy efficiency in their facilities. A remark by one student
summarized the sentiments expressed by many: “It has raised my awareness of
ways to save money and energy, and it has improved my status among my
coworkers.”

Public-sector students were more likely than those in the private-sector to say they
had noted three or four of the improvements described in Table 7 (83% versus 63%),
a difference that was significant (x2, p<.05). Building operators were more likely
than managers/advisors (89% versus 73%) to say the knowledge they had gained
from the BOC led to improved job performance, a difference that approached
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3. Follow-Up Survey With BOC Students and their Supervisors

significance. The responses of supervisors did not differ significantly by sector or by
the job responsibilities of the staff they supervised.

Supervisors felt that the employees that took the training were generally more
informed, confident, and able to share energy saving ideas with others. They
reported witnessing an increased knowledge concerning energy and expense, a
better capability of dealing with other systems and components, and the ability to
network with contractors and other operators. “The training expanded our energy
efficiency knowledge.” “It adds to his credibility. He can respond to the energy
needs of our clients better.” “We are scrambling to save energy. Even though he is a
highly technical person anyway, he has used the class to help us find ways to save.”

Nearly 90% of the students thought that the Building Operator Certificate would be
good for advancing on their current job, getting a new job, or helpful in another job-
related capacity (see Table 8). No differences were observed between public-sector
and private-sector students. Four of the 15 managers/advisors did not know if the
certificate would help their career, and one said that it would not, for a total of 33%
of that group. This view contrasts significantly with that of building operators, of
which 8% said that it would not help their career or that they did not know whether
it would (2, p<.05).

Table 8

STUDENTS’ APPRAISAL OF BENEFIT OF CERTIFICATION*
(N=107)

BENEFIT OF CERTIFICATION PERCENT OF STUDENTS

Will Help for Getting a New Job 87%

Will Help for Advancing on Current Job 50%

Will Help in Some Other Way 24%

No Help for Career 11%

* Multiple responses were permitted. Respondents answering “don’t know” were
treated as “no” responses. They comprised from 0% or 8% of the sample, depending
on the question.

Building operators felt that their training has enhanced or will enhance their
career. They identified increased knowledge of systems and improved job skills. In

REGIONAL BUILDIN G OPERATOR CERTIFICATION VENTURE — MPER #7 o L o
PAGE 34 research/imtofaction



3. Follow-Up Survey With BOC Students and their Supervisors

some cases, students credited the training with a promotion they had received. A
large number of students also believed that the course certification was a
marketable asset.

The few students who responded negatively to this question did not feel the course
was specific to their educational needs. For example, one student said, “NWBOA
needs to expand beyond the facility and look at the grounds and integrating the
whole plant. We need information on mitigating the impacts of fertilizer, weed
killer, and pest management. We do this stuff and it affects the IAQ and the
guality of our whole environment.”

ORGANIZATIONAL SUPPORT FOR EFFICIENT BUILDING OPERATIONS AND
PLANS TO TRAIN ADDITIONAL BUILDING OPERATORS

Interviewed students described the environment in which they work in terms of
support for and commitment to energy efficiency activities. As shown in Table 9,
nearly nine in ten students said that their supervisors provide the support they
need to apply the skills they learned in the BOC training. In addition, two-thirds of
the students described their organization as extremely committed (36%) or
committed (32%) to energy efficiency in facility operations (ratings of 5 or 4 on a 5-
point scale). Of the supervisors interviewed, 52% said that their managers support
training for the building operations and maintenance staff.

Table 9

STUDENTS’ ASSESSMENT OF ORGANIZATIONAL SUPPORT FOR
EFFICIENT BUILDING OPERATIONS*
(N=107)

DESCRIPTION OF ORGANIZATIONAL SUPPORT PERCENT OF STUDENTS

Supervisor Supportive 85%

Organization Committed or Extremely 68%
Committed (4 or 5 rating)

* Multiple responses were permitted. Respondents answering “don’t know” were
treated as “no” responses. They comprised from 1% or 6% of the sample, depending
on the question.
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Two major themes emerged among the responses concerning supervisor support. A
number of students reported that they use the skills they learned to persuasively
argue for investments and expenditures to improve building operations and
performance. In several cases this meant that students had more control over their
budget and had made important financial decisions. The second theme that
surfaced among some students was a new-found authority and voice within their
organization.

Students working in the private sector were more likely than those in the public
sector to say that their supervisors were supportive or their organization was
committed to efficient building operations (97% versus 88%, a difference that
approached significance). Managers/advisors were more likely than building
operators to say that their supervisors were supportive or their organization was
committed to efficiency, although the difference was not statistically significant.

Over one-quarter (28%) of students who said their supervisor is supportive of their
efforts nonetheless described the organization for which they work as lacking a
commitment to efficient building operations (a 1, 2, or 3 rating on a 5-point scale).
Most of those who said their supervisor is not supportive (6 of 10) described their
organization as neither committed nor uncommitted to efficient building operations
(a 3 rating).

We explored the relationship between students’ reports of improved job performance
and their assessment of organizational support for efficient building operations (see
Table 10). Students who noted no improvement in their job performance were more
likely than those who saw improvement to have unsupportive supervisors or to
work in an uncommitted environment. Three of the nine students (30%) who saw no
improvement in job performance following the BOC described either their
supervisor as unsupportive or their organization as uncommitted, while only 7 of
the 98 students (7%) who saw improvements in job performance described their
supervisor or the organization as not supportive or committed.

About half of the students (51%) expected that other staff at their facility would
enroll in the BOC program, about 30% thought that no other staff would enroll and
about 20% were not sure. The responses did not differ by the sector (public or
private) that the students worked in. Building operators were significantly more
likely than managers/advisors to say that additional staff would enroll (57% versus
20%, x2, p<.05).
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Table 10

IMPROVEMENT IN JOB PERFORMANCE AND ORGANIZATIONAL SUPPORT FOR
EFFICIENT BUILDING OPERATIONS: STUDENTS’ PERSPECTIVE*
(N=107)

QUALITY OF ORGANIZATIONAL IMPROVEMENT NO IMPROVEMENT
SUPPORT NOTED NOTED

SUPERVISOR

Supportive 85 (93%) 6 (7%) 91 (100%)

Not Supportive/ Don’t Know 13  (81%) 3 (19%) 16 (100%)

ORGANIZATION

Committed (4 or 5 rating) 70  (96%) 3 (4%) 73 (100%)

Not Committed (1, 2, or 3 rating) 28 (85%) 5 (15%) 33 (100%)

* Multiple responses were permitted

Of the ten students who described either their supervisor as unsupportive or their
company as uncommitted, only one thought that other staff would enroll. In
contrast, of the 97 students having supportive supervisors or organizations, 54
(56%) thought that other staff would attend BOC.

Table 11 gives the number of staff expected to attend, as reported by students and
supervisors. Sixty percent of supervisors anticipated that other staff would enroll in
the BOC program, 30% thought no other staff would enroll and 10% were not sure.
Their responses did not differ significantly by the organization’s sector or by the job
responsibilities of the staff they supervised.
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Table 11

NUMBER OF STAFF TO PARTICIPATE IN FUTURE TRAININGS,
AS ESTIMATED BY STUDENTS AND SUPERVISORS

NUMBER OF STAFF EXPECTED TO ATTEND PERCENT OF PERCENT OF
FUTURE TRAININGS STUDENTS SUPERVISORS
(N=107) (N=50)

No Additional Staff Expected to Attend 49% 40%

14% 20%

14% 20%

11% 6%

2% 2%

0% 2%

2% 0%

1% 0%

13 3% 0%

Not Sure Number Expected 5% 10%

Half of the students described their organizations as stable, about one-quarter
described their organizations as growing and another quarter described them as
downsizing. However, the responses differed significantly by sector (2, p<.05), as
shown in Table 12. Students working in the private sector were much more likely
than those working in the public sector to say that their organizations were
downsizing.
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Table 12
STUDENT-REPORTED CHANGES IN THEIR ORGANIZATIONS

ORGANIZATIONAL

CHANGES

PUBLIC-SECTOR
STUDENTS
(N=75)

PRIVATE-SECTOR
STUDENTS
(N=32)

Stable

53%

42%

Growing

31%

16%

Downsizing

15%

36%

Other

1%

6%

Total

100%

100%

As evident from Table 13, supervisors were more likely to perceive their
organizations as stable than were the students. As found for the students, more
private- than public-sector organizations were described as downsizing, a finding
that approached significance for the supervisors’ responses.

Table 13
SUPERVISOR-REPORTED CHANGES IN THEIR ORGANIZATIONS

ORGANIZATIONAL PUBLIC-SECTOR PRIVATE-SECTOR

CHANGES

SUPERVISORS
(N=35)

SUPERVISORS
(N=15)

Stable

60%

73%

Growing

29%

7%

Downsizing

6%

20%

Other

5%

0%

Total

100%

100%

0+:0
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SATISFACTION WITH BOC TRAINING

Over one-third of the interviewed students (35%) reported that they were extremely
satisfied with the training (a rating of 5 on a 5-point scale) and an additional half of
them (49%) were satisfied (a rating of 4). Of the 22 students who expressed middle
or low satisfaction (a rating of 3 or 2; no students gave a 1 rating), five students
(23%) had seen no improvement in their job performance or abilities and four
students (18%) described their supervisor or organization as unsupportive.12

The public-sector and private-sector students did not differ in their satisfaction with
the training. Building operators were more likely than managers/advisors (83%
versus 60%) to express satisfaction with the training by giving a 4 or 5 rating, but
the difference was not statistically significant.

Most of the students expressed very positive views about the BOC training. They
noted that they liked the class atmosphere as well as many of the instructors. The
classes allowed for networking and for obtaining hands-on, practical information in
a structured manner. However, due to the varied skill levels of the participants,
some of the students felt that the classes were oversimplified, while others felt that
“a lot of it was over my head.” lllustrative comments include:

» “The training tied things together for me.”

> “l feel good about giving a rating of ‘5’ since the training has opened doors
for us to ‘qualify’ what we do. We have a credential now. We used to seek a
consultant to back up our ideas but now the management believes us
more.”

> “l think it is a good course that gives us the opportunity to see what is out
there to save energy.”

» “The classes pinpoint the techniques that people who run buildings should
have to make people comfortable and save energy.”

» “Conservation is good. It brings building maintenance into a higher plane
so that it can contribute to management.”

12 One student with low satisfaction reported both no improvement in job performance and no organizational
support.
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» “It actually increased my knowledge and awareness of energy saving
techniques.”

All but two of the 107 students said that they would recommend the BOC program
to people doing the same type of work as themselves. Similarly, all but one of the 50
supervisors said that they would recommend the BOC training to colleagues who
supervise building operators.:s

Of the two students who would not recommend the program, one had seen no
improvement in job performance; the other had reported saving money and energy
due to the BOC but still had expressed low satisfaction (rating of 2 on a 5-point
scale). Both of these respondents worked in the public sector. One was a building
operator and one was a manager/advisor.

A majority of the students would recommend the class to others because they feel it
Is necessary for excellent job performance. They also would mention to others that
the course gave them skills to communicate better with management.

> “It broadens your range in any type of work. We are involved in all types of
systems, so it gives a good overview. | even saved money on my own bill at
home.”

» “Our sister organization in parks and recreation could really use this
information. There are another 200 people that could use this base
knowledge. If water conservation were added, it would really be helpful.”

> “You will get a well rounded view of how a building is run mechanically,
and how to save money and energy. There is a good deal of information
that covers all aspects of maintenance.”

All but five students would put the BOC on their resume if they were to look for
another job. Of the five students who would not put it on their resume, four
reported seeing no improvement in their job performance after attending the
training. The five students included both public- and private-sector employees and
building operators and managers/advisors.

13 The responses to the other questions do not shed light on why this supervisor would not recommend the BOC to
colleagues. This supervisor reported that his student had improved comfort and saved money and energy as a
result of the training and said that he would look for the BOC on resumes and might in the future make BOC
certification a job requirement.
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3. Follow-Up Survey With BOC Students and their Supervisors

Eighty-two percent of the supervisors said that they would look for BOC on the
resumes of staff they might hire. Responses did not differ by whether the staff they
supervised worked as building operators or in a manager/advisor capacity. Fourteen
of the 50 interviewed supervisors reported that they might make BOC a
requirement for hiring in the future. All of these supervisors managed building
operator staff (none supervised managers/advisors). Thus, 33% of the 43 supervisors
of building operators that we interviewed thought that BOC certification might
become a hiring requirement for a building operator’s position.

Private-sector supervisors were more likely than public-sector supervisors both to
say that they would look for the BOC on resumes and to say that certification might
become a hiring requirement. The differences between the two groups of supervisors
approached significance for their views on the hiring requirement: 50% of private-
sector supervisors compared with 23% of public-sector supervisors thought it might
happen.

Nearly two-thirds (63%) of the interviewed students knew that the BOC
certification is recognized in the four PNW states and a comparable percentage of
students (61%) said that such recognition is important to them. Those students who
already knew of the region-wide recognition were more likely than those who did
not to say they valued the recognition (68% versus 49%).

Students who were just learning about the region-wide status of the BOC were
evenly divided on whether or not the recognition was important to them. Itis
reasonable to hypothesize that these students had not yet formed much of an
opinion about the importance and so their answers were distributed randomly
between the two options of yes, important and no, not important.

There was no difference between public- and private-sector students in knowledge
of the four-state recognition nor in its importance. Building operators and
managers/advisors did not differ in their knowledge of the four-state recognition,
but did respond differently to its importance. Sixty percent of building operators
said that four-state recognition was important to them, compared with 27% of
managers/advisors (x2, p<.01).

Half of the 43 supervisors of building operators knew that the BOC certification is
recognized in four states, compared with only one of the seven supervisors of
managers/advisors. Half of all interviewed supervisors (52%) said that such
recognition is important to them. The supervisors’ responses did not significantly
differ by sector or by job responsibilities of the staff supervised.
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3. Follow-Up Survey With BOC Students and their Supervisors

DESIRED TOPICS FOR ONGOING TRAINING

When asked what topics they would be interested in studying for Level 1
recertification, students most frequently identified controls for HVAC and other
systems, energy-efficient equipment, and indoor air quality (IAQ). As shown in
Table 14, supervisors had similar views about the most useful recertification topics.
In addition to describing topics desired, four students elaborated that they would
like the course format to be interactive and hands-on.

Table 14
TOPICS DESIRED FOR LEVEL 1 RECERTIFICATION*

TOPICS FOR LEVEL 1 RECERTIFICATION NUMBER OF NUMBER OF

MENTIONS: MENTIONS:

STUDENTS SUPERVISORS
(N=107) (N=50)

Controls 49 15

Controls: HVYAC 35 6

Controls: Other 14 12

Energy-Efficient EQuipment and Methods 20

Indoor Air Quality 19

Electrical Systems 17

Maintenance, including Software Tools 16

Lighting 14

Same Topics, Refresher or In-Depth

New Technologies

Boilers

Chillers, Cooling Towers

Environment, Codes, Hazards

Water Conservation

Work Environment

Continued
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3. Follow-Up Survey With BOC Students and their Supervisors

TOPICS FOR LEVEL 1 RECERTIFICATION

NUMBER OF
MENTIONS:
STUDENTS
(N=107)

NUMBER OF
MENTIONS:
SUPERVISORS
(N=50)

Communication with Management, Clients

4

Groundskeeping

4

Solid and Water Waste Management

Monitoring Building Systems

Building Commissioning

Financial Analyses

Other

* Multiple responses were permitted

Desired Level 2 elective topics most frequently mentioned by students included
controls and indoor air quality. Next in frequency, students mentioned building
systems equipment and information on the environment, codes, and hazards (see

Table 15).

Eleven students said that they desired the electives to be interactive and hands-on,
including field trips. Most supervisors had no opinions about Level 2 electives. The
two supervisors who requested topics gave idiosyncratic answers relating to their
specific facilities. A third supervisor simply requested that Level 2 courses be

offered locally.
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3. Follow-Up Survey With BOC Students and their Supervisors

Table 15
TOPICS DESIRED BY STUDENTS FOR LEVEL 2 ELECTIVES*

TOPICS FOR LEVEL 2 ELECTIVES NUMBER OF

MENTIONS:

STUDENTS
(N=107)

Controls 36

Controls: HYAC 30

Controls: Other 6

Indoor Air Quality 29

Building systems equipment

Environment, codes, hazards

Electrical systems

Same topics, refresher or in-depth

Maintenance, including software tools

Water conservation

Communication with management, clients

Groundskeeping

Lighting

New technologies

* Multiple responses were permitted

SUPERVISORS’ OPINIONS ON THE CURRENT ENERGY CRISIS AND THE BOC

We asked supervisors a series of questions relating to the effect that the “recent talk
about energy shortages and calls for energy conservation” have had on their
building operations practices and their assessment of the BOC training.

Fifty-eight percent of supervisors said that they had changed their practices in
response to the current energy situation (a rating or 4 or 5 on a 5-point scale, where
1 signified “nothing has changed” and 5 signified “we have changed our practices a
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3. Follow-Up Survey With BOC Students and their Supervisors

great deal”). Sixteen percent of supervisors indicated that little had changed (a
rating of 1 or 2). Responses did not differ significantly by whether the respondents’
organizations were publicly or privately owned.

Ninety percent of supervisors said that energy efficiency has assumed greater
priority in their facilities’ operation and maintenance since the energy shortages
began. Again, responses did not differ by the respondents’ sector.

Forty-two percent of supervisors thought that the value of the BOC training had
increased or stayed they same, given the current talk of energy shortages and calls
for conservation. Conversely, 58% thought the value of the BOC was less than it
was prior to the crisis (see Table 16). The responses differed significantly by sector:
87% of private-sector supervisors, compared with 23% of public-sector supervisors,
thought the value of the training today was equal to or greater than its value prior
to the energy crisis (x2, p< .01).

Table 16

SUPERVISORS’ ASSESSMENT OF THE VALUE OF BOC TRAINING TODAY,
VERSUS PRIOR TO THE ENERGY CRISIS*

TODAY’S VALUE COMPARED WITH
VALUE PRIOR TO ENERGY CRISIS

PUBLIC-SECTOR
SUPERVISORS
(N=35)

PRIVATE-SECTOR
SUPERVISORS
(N=35)

More Valuable

20%

40%

As Valuable Today as Before the Crisis

3%

47%

Less Valuable

7%

13%

* Multiple responses were permitted

The finding that most public-sector supervisors assessed the training as less
valuable since the energy crisis was unexpected and more research is needed to
understand why they hold this view. It may be that the supervisors did not think
that the BOC training offered much on the topic of efficient energy use. However,
this hypothesis appears to be contradicted by the finding reported in Table 7 that
75% of supervisors thought their staff had saved energy “as a result of what they
learned” in the training. In addition, a reasonable hypothesis must explain the
difference in opinions between the public- and private-sector supervisors, which this
hypothesis does not do.
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3. Follow-Up Survey With BOC Students and their Supervisors

Perhaps organizational differences in the public and private sectors lead the public-
sector supervisors to feel more constrained than their private-sector counterparts in
authorizing the energy-saving activities and investments taught by the BOC. More
research is needed to explore this and other explanations of the unexpected
assessment of the BOC's value subsequent to the energy crisis.
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4. REGIONAL MARKET ASSESSMENT

We conducted a survey of knowledge, awareness and interest in building operators
certification and training with supervisors of building operators throughout the
Pacific Northwest four-state region (Idaho, Montana, Oregon and Washington). The
survey included two different populations of supervisors: those who manage in-
house building operation and maintenance staff in the private and public sector,
and those who supervise contracted building operation and maintenance staff for
public and private sector.

NUMBER OF BUILDING OPERATORS IN THE REGION

About 90% of both supervisor groups we spoke with reported on the number of
operators on their staff. Their estimates are presented in Table 17.

Table 17
NUMBER OF BUILDING OPERATORS IN FOLLOW-UP SAMPLE

CATEGORY IDAHO MONTANA OREGON NASHINGTON

IN-HOUSE O&M SUPERVISORS

Number of Supervisors 22
Reporting

Number of Operators 405 116 972

Mean Number of Operators 13.6 5.27 14.73

CONTRACTING O&M SERVICES SUPERVISORS

Number of Contracting 6 6 17 58
Supervisors Reporting

Number of Operators 677

Mean Number of Operators . . . . 11.7

Continued
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CATEGORY IDAHO MONTANA OREGON NASHINGTON

TOTAL FOR ALL REPORTING SUPERVISORS

Total Number of 37 28 83
Supervisors Reporting

Number of Operators

Mean Number of Operators

The number of building operators identified for the contracting O&M building
services firms was low, with contracting supervisors reporting fewer operators than
do in-house supervisors. Our estimate, based on responses to the survey, is that for
the 64 firms interviewed, over 30 primarily provide maintenance, not building
operations services. Therefore, we believe that the results from the in-house
supervisors provide the best assessment of market conditions for the building
operators specifically targeted by the BOC program. Throughout this discussion we
have compared the in-house supervisors in the follow-up survey to the supervisors
surveyed for the baseline. Where they are of possible interest, we also discuss the
differences and similarities between the in-house supervisors' statements and those
of the contracting supervisors.

Table 18
ESTIMATED NUMBER OF IN-HOUSE BUILDING OPERATORS

CATEGORY

MONTANA

OREGON

NASHINGTON

Mean Number of
Operators in Sample

5.27

14.73

21.18

Estimated Number of
Qualified Facilities*

1,495

2,994

Estimated Number of
Operators in Facilities
with O&M Staff (rounded)

22,000

63,400

* All estimates for percent of qualified facilities taken from survey disposition.
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4. Regional Market Assessment

Using the figures in Table 17, and the survey disposition, we can estimate the
number of in-house building operators for facilities throughout the region. These
results are shown in Table 18. Using the population developed across the baseline
and follow-up surveys, we estimate there to be over 5,000 facilities with building
operators across the region. This results in a total of over 90,000 operators.

TYPES OF COMPANIES

Table 19 displays the types of facilities in which supervisors report working. The
contracting O&M services supervisors are significantly more likely to report
working in office buildings, with just 25% reporting working in other types of
facilities. Conversely, 71% of the in-house supervisors report working in other types
of facilities.

Table 19
PERCENT OF SUPERVISORS WITHIN EACH TYPE OF BUSINESS*

BUSINESS TYPE IN-HOUSE CONTRACTING TOTAL
(N=277) (N=64) (N=341)

PRrIVATE PRrIVATE PRrIVATE PusLic

Retail 1%

Manufacturing 2%

Office 9%

Lodging <1%

Wholesale/Warehouse <1%

Medical 6%

Schools 17%

Other Public 12%

Transportation/Utilities 2%

Other Private

Total Number

* Percents are calculated for each sample group. Percent totals may not equal 100 due to rounding
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INTEREST IN TRAINING AND CERTIFICATION

Seventy-five percent of in-house O&M supervisors and 60% of contracting O&M
supervisors think that training and certification is important for their staff. Table
20 reports on in-house O&M supervisors' interest in different types of certification.
These are compared to the responses from the baseline survey in 1999. In general,
there has been no change in interest by types of training courses that could be
considered. However, as Tables 22, 23 and 24 show, there has been a marked
change in interest in specific course offerings.

Table 20

SUPERVISOR INTEREST IN DIFFERENT TYPES OF CERTIFICATION OFFERINGS
(BASELINE N=432, FoLLow-UpP N=208)

TYPE OF
CERTIFICATION
OFFERING

SURVEY
SOURCE

-2
NOT AT
ALL
INTERESTE
D

-1
SOME-
WHAT

INTERESTE
D

0
INTEREST

+1
VERY
INTERESTE
D

+2

EXTREMEL
Y
INTERESTE
D

DON’T
KNOW/
REFUSED

TOTAL*

Competency
Based

Baseline

Follow-up

Internal
Certification

Baseline

Follow-up

Trade-
Association

Baseline

Follow-up

Transferable
to Other
Companies

Baseline

Follow-up

Offered by
Private
Vendor

Baseline

Follow-up

Multi-NW
State
Recognized

Baseline

Follow-up

* Totals may not equal 100% due to rounding
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4. Regional Market Assessment

Contracting O&M supervisors expressed similar levels of interest in different types
of certification, as did in-house O&M supervisors. For both groups, competency-
based certification received the highest percent of supervisors stating they were
very interested or extremely interested. Table 21 compares the percent of interest in
each of the specific types of courses for contracting versus in-house O&M
supervisors. Notably, certification that is transferable to other companies is of
greater interest to contracting supervisors, while multi Northwest state recognition
and certification offered by private vendors is of greater interest to in-house O&M
supervisors than to contracting O&M supervisors.14

Table 21

LEVEL OF INTEREST IN DIFFERENT CERTIFICATION PARTIES BY FOLLOW-UP SURVEY
SUPERVISORS
(IN-House N=208, CONTRACTING N=38)

TYPE OF SURVEY -2 -1 0 +1 +2 DON'T

CERTIFICATION | SOURCE | noT AT | SOME- | NTerest | VERY | ExTRemeL| KNOW/

OFFERING ALL WHAT INTERESTE Y REFUSED

INTERESTE | INTERESTE D INTERESTE
D D D

Competency | In-House
Based

Contracting

Trade- In-House
Association

Contracting

Transferable In-House
to Other
Companies [Contracting

Offered by In-House
Private
Vendor Contracting

Multi-NW In-House

State
| Recognized [Contracting 42% 13% 16% 18% 11% 0% 100% |

* Totals may not equal 100% due to rounding

14 Contracting O&M supervisors were not asked about internal certification by the company’s training department.
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The "mean level of interest” in Table 22 compares the mean level of interest
between the responses on the baseline and this follow-up survey, on a scale where -
2 is not at all interested and +2 is extremely interested (see scale detailed in Tables
20 and 21 above). The first column shows that interest in three courses has changed
since 1999. Interest by all parties has increased for energy conservation techniques,
energy auditing and for refrigeration maintenance and troubleshooting.

Table 22

SUPERVISOR INTEREST IN DIFFERENT SUBJECT OFFERINGS
(BASELINE N=432, FoLLOW-UP N=274 TO 276)

COURSE SUBJECT SURVEY MEAN MEAN MEAN LEVEL OF
LEVEL OF INTEREST INTEREST SIGNIFI-
INTEREST PRIVATE PUBLIC CANCE
PUBLIC TO
PRIVATE
SECTOR*

Energy Conservation Baseline . . .044* 428
Techniques

Follow-up . . . 421 276

HVAC Systems and Baseline . . . .000* 424
Controls

Follow-up . . . .001* 275

Maintenance Codes Baseline . . . .002* 426

Follow-up . . . .333 274

Indoor Air Quality Baseline . . . .000* 425

Follow-up . . . .83 275

Electrical Systems Baseline . . . . 428

Follow-up . . . . 275

Efficient Lighting Baseline . . . . 428

Follow-up . . . . 275

Energy Auditing Baseline . . . . 427

Follow-up . . . . 275

Continued
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COURSE SUBJECT

SURVEY

MEAN
LEVEL OF
INTEREST

MEAN
INTEREST
PRIVATE

4. Regional Market Assessment

MEAN
INTEREST
PUBLIC

LEVEL OF
SIGNIFI-
CANCE
PUBLIC TO
PRIVATE
SECTOR*

Preventive Maintenance

Baseline

.018*

Follow-up

.064

Electrical Systems
Maintenance/
Troubleshooting

Baseline

115

Follow-up

.20

Refrigeration
Maintenance/

Troubleshooting

Baseline

Follow-up

HVAC Controls
Maintenance/
Troubleshooting

Baseline

Follow-up

Heating Equipment
Maintenance/
Troubleshooting

Baseline

Follow-up

* Denotes statistically significant differences between sectors, ANOVA F-test, p>.005.

** Shading denotes where the notable changes between baseline and follow-up results have occurred.

Comparing private and public sector interest in these courses, additional changes
are apparent. In the case of six courses, differences between public and private have
eroded. For all six courses, public and private sector interest in these courses was
significantly different in 1999; the differences in interest for these courses are no
longer statistically significant in 2001.

We also examined interest in different course topics among supervisors by state. As
can be seen in Table 23, there were small differences (none of which were
significant) between the interest by supervisors in different states relative to five of
the course topics. For the remaining seven courses there are no notable differences
in interest among supervisors across the region.
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Table 23

INTEREST IN SUBJECT OFFERINGS BY STATE

COURSE SUBJECT

STATE

MEAN INTEREST

TOTAL CASES

Energy Conservation Techniques

Idaho/Montana

1.02

57

Oregon

1.01

72

Washington

1.02

HVAC Systems and Controls

Idaho/Montana

.93

Oregon

.87

Washington

.56

Maintenance Codes

Idaho/Montana

.57

Oregon

.83

Washington

.60

Indoor Air Quality

Idaho/Montana

.58

Oregon

.76

Washington

.68

Electrical Systems

Idaho/Montana

.86

Oregon

.78

Washington

.69

Efficient Lighting

Idaho/Montana

.58

Oregon

42

Washington

.48

Energy Auditing

Idaho/Montana

46

57

Oregon

.52

72

Washington

43

147

Continued
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COURSE SUBJECT

STATE

4. Regional Market Assessment

MEAN INTEREST

TOTAL CASES

Preventive Maintenance

Idaho/Montana

1.23

57

Oregon

1.22

72

Washington

1.04

Electrical Systems Maintenance/
Troubleshooting

Idaho/Montana

1.07

Oregon

.89

Washington

.84

Refrigeration Maintenance/
Troubleshooting

Idaho/Montana

42

Oregon

48

Washington

.04

HVAC Controls Maintenance/
Troubleshooting

Idaho/Montana

.89

Oregon

.97

Washington

.57

Heating Equipment Maintenance/
Troubleshooting

Idaho/Montana

.95

Oregon

.85

Washington

.48

Finally, Table 24 compares the relative ranking of interest in the 12 different course
topics for public and private sector supervisors for the baseline and the follow-up
survey. The most notable change is that energy conservation techniques moved

from the 4t position for private sector and 9t for public sector in 1999 to 2nd

position for all supervisors in 2001. This is not surprising in this year of energy
concerns and demonstrates that energy conservation has moved to a higher priority

for all types of firms in the region.

Other changes in position appear to reflect some slight shifting of priorities for

either private sector or public sector supervisors. However, no other courses made
the type of shift seen for energy conservation techniques.
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Table 24

RANKING OF INTEREST IN SUBJECT OFFERINGS, BY SECTOR, BY YEAR

COURSE SUBJECT

SURVEY

RANK OF INTEREST
PRIVATE

RANK OF INTEREST
PUBLIC

Preventive
Maintenance

Baseline

1

1

Follow-up

1

1

Energy Conservation
Techniques

Baseline

Follow-up

Electrical Systems
Maintenance/
Troubleshooting

Baseline

Follow-up

Electrical Systems

Baseline

Follow-up

HVAC Controls
Maintenance/
Troubleshooting

Baseline

Follow-up

HVAC Systems And
Controls

Baseline

Follow-up

Indoor Air Quality

Baseline

Follow-up

Heating Equipment
Maintenance/
Troubleshooting

Baseline

Follow-up

Maintenance Codes

Baseline

Follow-up

Efficient Lighting

Baseline

Follow-up

Energy Auditing

Baseline

Follow-up

Refrigeration
Maintenance/
Troubleshooting

Baseline

Follow-up
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In addition to asking about supervisor interest in different types of training courses
and certification bodies, we also asked about plans to send staff to training during
the coming year. Sixty-eight percent of the supervisors indicated that they planned
to send either themselves or members of their staff to training in 2002. A similar
percent—62%, of the supervisors interviewed for the baseline survey—planned to
send themselves or their staff to training in 2000. In some contrast, 39% of the
contracting O&M supervisors indicated that they plan to send themselves or staff to
training in 2002.

Table 25 displays the types of training public and private sector supervisors and
contracting O&M supervisors consider they will be most likely to send staff to in
2002. There are no significant differences between public and private sector
supervisors, however there are some notable differences between contracting O&M
supervisors' expectations for training. Contracting O&M supervisors plan to use
videos more than other supervisors and are less likely to use seminars or to
anticipate sending staff to BOMA or Operating Engineers courses.

Table 25

PERCENT OF SUPERVISORS WHO PLAN TO SEND SELF OR O&M STAFF TO
TRAINING IN 2002
(PRIVATE N=75, PuBLIC N=114, CONTRACTING N=25)

TYPE OF TRAINING SECTOR DON'T
KNOW

In-house Training Private 0%

Public 0%

Contracting 0%

Video Training Materials Private 0%

Public 0%

Contracting 0%

Trade Shows/ Conferences Private 1%

Public 0%

Contracting 0%

Continued
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TYPE OF TRAINING SECTOR

Seminars at Shows/ Private
Conferences

Public

Contracting

Vendor Workshop Private

Public

Contracting

Government Regulation Private
Course

Public

Contracting

Community/Technical Private
College Course

Public

Contracting

BOMA Course Private

Public

Contracting

Operating Engineering Course Private

Public

Contracting

Table 26 displays the types of staff training desired by supervisors in order of
interest by in-house O&M supervisors. The table compares in-house O&M
supervisors from the baseline and follow-up surveys and includes contracting O&M
supervisors as well. Differences for in-house supervisors between the two surveys
primarily reflect the increased specificity of types of courses supervisors are
interested in for equipment operations. This increased specificity changed the order
for training needed. Response categories were created from open-ended responses.
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Table 26

TRAINING SUBJECTS DESIRED BY SUPERVISORS
(BASELINE N=142, FOLLOW-UP IN-HOUSE N=95, CONTRACTING N=27)

TRAINING SUBJECTS BASELINE* FOLLOW-UP IN-HOUSE* CONTRACTING

NUMBER PERCENT NUMBER PERCENT NUMBER PERCENT

Safety Management/ Safety/ 42 29% 20 21% 6 22%
Fire Safety

Maintenance
(equipment/grounds)

Equipment Operations
(pumping, air compressors,
boilers, controls, low voltage
electrical)

Hazardous Waste/ Material
Handling Management

Water System/ Water
Operation/ Waste Water
Management

People Skills/ Communication
Skills/ Handling Personnel
Issues

Computer Skills
(CAD/LAN/Etc.)

Roofing

Asbestos/ Asbestos Inspector/
Asbestos Removal

Hydraulics

Americans with Disabilities Act
(ADA) Issues

Other
(carpet cleaning, building
management, recycling,
pool/spa operation)

Don't Know/ Not Sure

Total

* Supervisors could give multiple responses; percentages are for responding supervisors.
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Contracting O&M supervisors on the other hand, have very different needs for
training, with over 30% reporting that they want training for maintenance issues
such as carpet cleaning and treatment of hazardous wastes; only a few wanting any
other type of training for their staff.

Table 27 displays the responses to a question about what factors supervisors
consider when deciding whether or not to send staff or themselves to a training
course. The table is organized in the order of importance in-house O&M supervisors
place on different factors in the follow-up survey.

Table 27
FACTORS THAT DETERMINE WHETHER TRAINING IS PURSUED

FACTOR BASELINE FOLLOW-UP

PRIVATE PusLic TOTAL PRIVATE PusLiC ToTAL CONTRACT
(N=197) (N=231) (N=428) (N=123) (N 154) (N=277) -ING
(N=64)

Cost/Available Funds | 62(32%) | 93(40%) | 155(36%) | 48(39%) | 74(48%) | 122(44%) | 15(23%)

Person Needs the 46(23%) | 60(26%) | 106(24%) | 41(33%) | 52(34%) [ 93(34%) | 11(17%)
Training/Job Growth

Gain/Benefit to the 88(45%) | 74(32%) | 162(38%) | 40(33%) | 52(34%) | 92(33%) | 31(48%)
Company

Subject Area Covered | 57(29%) | 55(24%) | 112(26%) | 34(28%) | 41(27%) | 75(27%) | 18(28%)

Time 26(13%) | 32(14%) | 58(14%) | 27(22%) | 37(24%) | 64(23%) | 15(23%)

Location 26(13%) | 42(18%) | 68(16%) | 23(19%) | 38(25%) | 61(22%) | 10(16%)

Length of Training 1 A%)| 7 3%)| 8 (2%)| 10 (8%) | 13 (8%)| 23 (8%) (6%)

Currency of 7 (6%)| 15(10%) | 22 (8%) (5%)
Information

Required by Law for 10 (5%) | 16 (7%)| 26 (6%) (6%) | 11 (7%)| 18 (6%) (2%)
Company

Instructor/Sponsor 16 (8%) | 13 (6%)| 29 (7%) (4%) | 10 (6%)| 15 (5%) (8%)

Personal Interest 22(11%) | 29(13%) | 51(12%) (2%) | 11 (7%) | 13 (5%) (2%)

Certification 3 (2%) 6 (3%) 9 (2%) (1%) 4 (3%) 5 (2%)

Continued
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4. Regional Market Assessment

FACTOR BASELINE FOLLOW-UP

PrIVATE PusLic PRrIVATE PusLic ToTAL CONTRACT
(N=197) (N=231) (N=123) (N 154) (N=277) -ING
(N=64)

Course Quality (2%) (2%) 5 (2%) 1 (2%)

Difficulty to Get 2 (1%) 5 (2%) 7 (2%) (1%) (1%) 3 (1%) 1 (2%)
Approval

Other 8 (4%)| 10 (4%)| 18 (4%) (2%)

Don't Know/ Not Sure 8 (4%) 9 (4%) | 17 (4%) 8 (3%) (3%)

Refused 1(>1%) 2(>1%) 3(>1%) 4 (1%) (2%)

Note: Multiple responses permitted.

The most notable change in order is that "gain or benefit to company"” moved from
first to third position in 2001 with "cost or availability of funds" moving from second
to first position.

As we have seen with other responses, the contracting O&M supervisors report a
different order of factors that determine whether training is pursued. Their highest
factor is "gain or benefit to the company,” followed by "subject area covered" and
"cost or availability of funds.”" The order is more similar to that reported by in-
house O&M supervisors in the baseline survey.

TYPES OF CERTIFICATION ALREADY RECEIVED

The next set of questions posed to supervisors concerns the types of certification
they or their staff have already received. One hundred eleven of the 277 supervisors
(40%) indicated they had taken training and received certification for that training.
This compares with 29% (126/432) of the baseline supervisors that had received
certification. Table 28 displays the types of certification supervisors have received
by most commonly mentioned to least commonly mentioned.
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Table 28

TYPES OF BUILDING O&M CERTIFICATION RECEIVED BY SUPERVISORS

TYPE OF CERTIFICATE BASELINE FOLLOW-UP
(N=126) (N=111)

HVAC/Refrigeration/Freon Recovery 31 (25%) 20 (18%)

Energy Management Certification/energy 8 (6%) 19 (17%)
procurement/auditing/conservation

Electrician/Electrical/Lighting (17%) (14%)

Boiler Operator/Boiler Certification/Boilers (21%) (11%)

Asbestos/Asbestos Inspector/Asbestos Removal/Abatement (8%) (10%)

Operating Engineers/equipment operation (0%) (10%)

Building Operator Certification (3%) (6%)

Maintenance (facility maintenance/equipment maintenance/ (8%) (6%)
prevention)

OSHA/EPA Environment (0%) (6%)

Indoor Air Quality (0%) (4%)

BOMA (7%) (3%)

Hazardous Waste/Material Handling Management (9%) (3%)

Safety Management/Safety/Fire Safety (17%) (3%)

Pool/Spa Operator (3%) (0%)

Supervisory/Management/Facilities Management (18%) (0%)

Water System/ Water Operator/ Waste Water Management/ (4%) (0%)
Back Flow

Other (only one specified) 27  (21%) 24 (22%)

Total 211 147

More supervisors report that staff have received training and certification—80% of
the follow-up in-house O&M supervisors and 65% of the baseline supervisors. The
number of staff with some type of building operator certification is about the same
between the follow-up and the baseline. This is listed as the first certification in
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4. Regional Market Assessment

Table 29. Following building operator certification, Table 29 displays the types of
certificates northwest O&M staff have received, in order of frequency mentioned.

Table 29
TYPES OF BUILDING O&M CERTIFICATION RECEIVED BY STAFF

TYPE OF CERTIFICATION BASELINE* FOLLOW-UP
(N=224) (N=142)

Building Operator Certification 24 (11%) 18 (13%)

HVAC/Refrigeration/Freon Recovery 47  (21%) 52 (37%)

Electrician/Electrical/Lighting 46  (21%) 48 (34%)

Boiler Operator/Boiler Certification/Boilers 34 (15%) 25 (18%)

Water System/Water Operator/Waste Water 24 (11%) 20 (14%)
Management/Back flow

Asbestos/Asbestos Inspector/Asbestos Removal/Abatement (6%) (10%)

Operating Engineering certification/Equipment operator (3%) (8%)

Safety Management/Safety/Fire Safety (8%) (8%)

Energy Management certification (4%) (8%)

Plumbing/Welding/Pipe-fitting/Gas (0%) (7%)

Hazardous Waste/Material Handling Management/Herbicide (4%) (6%)

Maintenance (facility maintenance/equipment maintenance) (4%) (6%)

Pool/Spa Operator (2%) (4%)

Computers (0%) (4%)

Supervisory/Management/Facilities Management (1%) (4%)

Indoor Air Quality 0 (0%) (2%)

Air Compressors 0 (0%) (1%)

Other 42 (19%) (11%)

Total 290 275

* Supervisors would provide multiple responses
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In the follow-up survey, we also asked the supervisors who had a building operator
certificate or who had staff with a building operator certificate what organization
sponsored their certificate. Table 30 shows their responses. These are not compared
to the baseline survey. Nearly 50% of those with some type of building operators
certification had received their certification from either NEEC or NWBOA.

Table 30
TYPES OF BUILDING OPERATORS CERTIFICATION FOR SUPERVISORS AND STUDENTS 2001

CERTIFICATION SUPERVISORS CONTRACTING
(N=21) O&M STAFF

(n=1)

BOC (NWBOA/NEEC/IBOA)

BOMA

Other Building Operator Certification

Total

As might be anticipated, the contracting O&M supervisors reported they and their
staff had received different types of certifications than those reported by in-house
O&M supervisors. As can be seen in Table 31, these certifications tend to be focused
on maintenance rather than building operations.
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Table 31

TYPES OF CERTIFICATION RECEIVED BY CONTRACTING O&M

4. Regional Market Assessment

SUPERVISORS AND STAFF

TYPE OF CERTIFICATE

SUPERVISORS

Building Operators Certificate

0

Safety Management/Fire Safety

0

Hazardous Waste/ Blood Born Pathogens

Carpet/Floor Cleaning and Maintenance

Fire and Water Restoration

Contractors License

Asbestos

OSHA

Other

Don't Know/Refused

AWARENESS AND INTEREST IN BOC

Since 1999, awareness of the NEEC and NWBOA Building Operator Certification
course has increased from 31% to 39% as shown in Table 32. This section only uses
the follow-up survey results for in-house O&M supervisors, since the contracting
supervisors, as demonstrated above, are much less likely to be interested in the

BOC series.
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Table 32
SUPERVISOR AWARENESS OF BOC BY PUBLIC/ PRIVATE

BASELINE FOLLOW-UP

PRIVATE PusLic TOTAL PRIVATE PusLic ToOTAL

37 (19%)t | 91 (42%) | 128 (31%) | 36 (13%) | 72 (26%) | 108 (39%)

No 157 (81%) | 123 (56%) | 280 (68%) | 84 (30%) | 79 (29%) | 163 (59%)

Don't Know 0 (0%) 5 (2%) 5 (1%) 2 (1%) 3 (1%) 5 (2%)

Total 194 (47%)2 | 219 (53%) | 413 (100%) | 122 (44%) | 154 (56%) | 276 (100%)

Note: Baseline y2=30.508 p3 .000; Follow-up y2 =8.761 p>.05
1 Percent of column total (for row Yes, No, Don’t Know)

2 Percent of row total (for total rows)

As Table 33 shows, the increase in awareness is across the region, exclusive of
Idaho. However, the baseline data for 1daho was skewed by the fact that only public
sector supervisors were interviewed for the baseline in Idaho.

Table 33
SUPERVISOR AWARENESS OF BOC BY STATE

SURVEY IDAHO MONTANA OREGON VASHINGTO" TOTAL
SOURCE

Baseline 26 (61%) 13 (17%) 23 (25%) 68 (34%) | 130 (32%)

Follow-up 15 (45%) 5 (20%) 26 (37%) 62 (44%) | 108 (40%)

Baseline 17 (39%) 62 (83%) 70 (75%) | 132 (66%) | 281 (68%)

Follow-up 18 (55%) 20 (80%) 45 (63%) 80 (56%) | 163 (60%)

Baseline 43(100%) 75(100%) 93(100%) | 200(100%) | 411(100%)

Follow-up 33(100%) 25(100%) 71(100%) | 142(100%) | 271(100%)

* The Idaho baseline only collected data from public sector supervisors.

REGIONAL BUILDIN G OPERATOR CERTIFICATION VENTURE — MPER #7 0 L o
PAGE 68 research/imtofaction



4. Regional Market Assessment

Looking at just Montana, Oregon and Washington, in Table 34, suggests that the
increase in awareness may actually be greater than observed by comparing the
baseline to the follow-up for all four states. The lack of a difference for the follow-up
with Idaho supervisors excluded suggests that the awareness of BOC was probably
overstated in the baseline analysis due to the sampling issues.

Table 34
SUPERVISOR AWARENESS OF BOC (EXCLUDING IDAHO)

SURVEY MONTANA OREGON WASHINGTON TOTAL
SOURCE

Baseline (28%)

Follow-up 93 (39%)

Baseline 264  (71%)

Follow-up 145 (61%)

Baseline 368 (100%)

Follow-up 238 (100%)

Figure 1 displays a trend analysis of BOC awareness based on the following
assumptions noted in Table 35.

Table 35
ASSUMPTIONS FOR BOC AWARENESS TREND ESTIMATE

BOC AWARENESS ANNUAL GROWTH IN
AWARENESS

0% (Baseline)

4% (1992-1999)

5.5% (1999-2001)
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4. Regional Market Assessment

The year 1992 is used as the "zero" year because the first BOC courses offered by
the Idaho Building Operator Association were offered in 1993 and Building
Operator Training courses were being offered at that time in Washington.
Awareness of the BOC rose at a slow pace until 1998, when the baseline survey was
implemented. In 1999, awareness of the BOC was 28%, a rate of about 4% a year.
Between 1999 and 2001, awareness grew to 39%, a rate of about 5.5% a year. At the
current rate of growth, BOC awareness should reach 50% in 2003, whereas at the
former rate of growth we would have expected awareness to reach 50% in 2005.
Figure 1 clearly shows the impact of Alliance funding on the rate of growth in BOC
awareness.

Figure 1
TREND ANALYSIS OF BOC AWARENESS

Growth of BOC Awareness
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This increase in awareness is fueled by the marketing efforts of NEEC and

NWBOA. The sources of information reported by the supervisors are shown in Table
36. One notable change between sources of awareness in the baseline and follow-up
surveys is the fact that private and public sector supervisors identified trade
newsletters as their most common source of information in the baseline survey. In
the follow-up survey, mailings, advertisements and flyers are now the most common
source of information. These sources reflect efforts by NEEC and NWBOA to expand
their mailing lists and reach out to more diverse organizations. Two other items
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4. Regional Market Assessment

worthy of note is the small increase in Internet as a source of information (though
only for public sector) and the presence of utility companies as a source of
information in the follow-up but not in the baseline. Utility companies most likely
could still do more to expand the awareness of the BOC training among their
customers.

Table 36
SOURCES OF INFORMATION ABOUT BOC BY SECTOR, BY SURVEY

INFORMATION SOURCE PRIVATE PUBLIC

BASELINE
ToTtAL*

FoLLow-up
TOTAL

BASELINE
ToTAL*

FoLLow-up
TOTAL

Professional or Trade Association

6 (15%)

2 (5%)

19 (18%)

11 (15%)

Boss

0 (0%)

3 (8%)

0 (0%)

2 (3%)

Friend or Colleague

(12%)

(13%)

15 (15%)

7 (10%)

Conference or Trade Show

(23%)

(16%)

(8%)

10 (14%)

Trade Newsletter

12 (30%)

(11%)

29 (28%)

6 (8%)

Mailing/Advertisement/Flyer

5 (12%)

10 (27%)

13 (13%)

22 (31%)

Personal Experience 2 (5%) 2 (5%) 5 (5%) (3%)

Internet (0%) 0 (0%) 2 (2%) (4%)

Utility Company (0%) (3%) (0%) (3%)

School/College (0%) (3%) (0%) (1%)

Other (0%) (0%) (8%) (1%)

Don't Know (2%) (8%) (4%) (6%)

Total 40 37 103 71

* Supervisors could provide multiple responses; totals may not equal 100 due to rounding.

Of those who had heard of the BOC courses, public sector and private sector
remained about as likely to send themselves or their staff to BOC training in the
follow-up as in the baseline. In both surveys around 75% of the public and around
25% of the private sector supervisors who were aware of the BOC courses indicated
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4. Regional Market Assessment

they were considering sending staff to the BOC course in the next year. Similarly,
as shown in Table 37, approximately the same percentage of the supervisors who
were aware of the BOC courses were considering sending their staff or themselves—
about 60% in each survey. The notable change was a drop in "don't knows" between
the baseline and follow-up survey, with more supervisors being certain in the
follow-up survey that they are not considering sending themselves or their staff to
BOC courses in the next year.

Table 37

AWARE SUPERVISORS CONSIDERING SENDING STAFF OR SELF TO BOC,
BY SECTOR, BY SURVEY

CONSIDERING
SENDING TO
BOC

BASELINE

FOLLOW-UP

PRIVATE

PusLic

TOTAL

PRIVATE

PusLic

TOTAL

20 (50%)*

66  (64%)

86 (60%)

17 (46%)

48 (66%)

65 (59%)

No

19  (49%)

32 (31%)

51 (35%)

19 (51%)

23 (32%)

42 (39%)

Don't Know

1 (2%)

5 (5%)

6 (4%)

1 (3%)

1 (1%)

2 (2%)

Total

40 (101%)

103 (100%)

143 (99%)

37 (100%)

72 (99%)

109 (100%)

* Percent of column total

After the BOC course was explained to all the supervisors, we asked them whether
they were likely to send themselves or staff to the BOC training. As Table 38 shows,
public sector supervisors are a bit less likely to think they will send staff or
themselves to training in the follow-up survey than they were in the baseline
survey. Yet at the same time, private sector supervisors indicate they are more
likely to send themselves or staff to the BOC training. These changes bring private
and sector interest in the BOC courses to near parity in the follow-up survey.

0+0
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Table 38
AFTER EXPLANATION OF BOC, SUPERVISORS LIKELY TO SEND STAFF OR SELF
CONSIDERING BASELINE FOLLOW-UP

SENDING TO
BOC PRIVATE PusLic TOTAL PRIVATE PusLic ToOTAL

60 (30%)* | 120 (52%) | 180 (42%) | 57 (47%) | 71 (46%) | 128 (46%)

No 101 (51%) | 74 (32%) | 175 (41%) | 55 (45%) | 53 (34%) | 108 (39%)

Don't Know 36 (18%) 36 (16%) 72 (17%) 10 (8%) 30 (19%) 40 (15%)

Total 197 (99%) | 230 (100%) | 427 (100%) | 122 (100%) (99%) | 276 (100%)

Baseline y2=21.745 p< .000; Follow-y2 = 9.214 p< .05

* Percent of column total

Finally, to assess the likely number of students who might participate in BOC
courses in the near future, we asked supervisors to estimate how many staff
members including themselves they would send to the BOC course. Forty-four
percent of the supervisors responded to this question in the follow-up survey. As
Table 39 shows, the average number of staff the supervisors would send dropped
slightly in the follow-up. A drop in the average number of staff public sector
supervisors think they might send drives this change, while the average number of
staff private sector supervisors think they might send slightly increased.

Table 39
SUPERVISORS’ ESTIMATE OF NUMBER OF STAFF THEY MIGHT SEND TO BOC

SURVEY PRIVATE PUBLIC TOTAL

Baseline 2.63 (n=59) 3.09 (n=115) 2.82 (n=174)

Follow-Up 2.81 (n=54) 246 (n=69) 2.62 (n=123)

* Average number of staff = # of staff / # of responding supervisors

(n) = Number of supervisors responding
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Looking at the responses by state confirms that the market for training is smaller
in Idaho and Montana than in Oregon and Washington. As shown in Table 40, the
average number of staff supervisors would consider sending for training in Idaho
and Montana is slightly more than half the number Washington supervisors would
consider sending. This is both a reflection of the smaller size staff in these two
states and a lower level of interest. The contracting O&M supervisors are even less
likely to consider sending staff to BOC training, with 20% considering sending less
than two individuals.

Table 40
MEAN NUMBER OF STAFF O&M SUPERVISORS MIGHT SEND TO BOC TRAINING

STATE STANDARD
DEVIATION

Idaho/Montana . .99

Oregon . 2.1

Washington

Total

Contracting O&M Staff

Table 41 explores the types of business and sector where supervisors express the
most interest in BOC training. In the private sector, supervisors of manufacturing,
office and medical O&M staff appear to have the highest interest; while in the
public sector, supervisors for schools, medical and office and the broad category of
"other" express the most interest in BOC training for their staff.
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Table 41
INTEREST IN SENDING STAFF TO BOC BY TYPE OF BUSINESS AND SECTOR

BUSINESS TYPE BASELINE FOLLOW-UP

PRIVATE PusLic PRIVATE PusLic

YES No YEs No YES No YEs No
(N=60) | (N=101) | (N=120) | (N=74) | (N=57) | (N=55) | (N=71) | (N=53)

Retail 2%* 7% 2% 3% 0% 0% 1% 0%

Grocery 2% 1% 0% 1% 0% 0% 0% 0%

Manufacturing 42% 50% 2% 4% 23% 30% 3% 8%

Office 12% 8% 10% 15% 33% 30% 14% 8%

Lodging 5% 5% 2% 1% 4% 4% 0% 0%

Wholesale/Warehousing 7% 11% 3% 1% 11% 20% 1% 2%

Medical 13% 6% 18% 12% 20% 11% 15% 4%

Schools 8% 3% 39% 27% 5% 4% 31% 47%

Public Utility/ 0% 0% 0% 0% 0% 0% 4% 6%
Transportation

Other Public

Other Private

Total

* Column percents, totals may not equal 100% due to rounding

Using the results from the survey disposition analysis and the results in Table 41
regarding the number of students supervisors consider they might send to BOC
training in 2002, Table 42 provides an estimate of the potential number of BOC
students by state.
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Table 42
ESTIMATED NUMBER OF POSSIBLE BOC STUDENTS BY STATE

CATEGORY MONTANA OREGON VASHINGTO"

Estimated Number of Qualified 269 1,495 2,994
Facilities (Table 2)

Percent Who Might Send Staff 48% 39%
to BOC

Mean Number of Staff
Supervisors Might Send to
BOC (Table 40)

Estimated Number of Possible
BOC Studentst

1 Estimated Number of BOC students = Estimated Number of Qualified Facilities x percent who might send
staff to BOC x mean number staff might send

WILLINGNESS TO PAY

Willingness to pay for the BOC course is a question that we have tried to address
throughout the four-year evaluation. Initially the NEEC and NWBOA BOC courses
were subsidized or offered at low cost. With limited experience, both organizations
were concerned that potential students would be discouraged if costs were set too
high.

The student and supervisor surveys in 1997 and 1998, as well as the baseline
survey in 1999, revealed a much greater willingness to pay than had been expected.
NEEC accelerated its pricing schedule and was able to offer the course at a much
closer to breakeven amount by the end of 1999. NWBOA changed their pricing
schedule as well, though not to the same degree as NEEC.

As Table 43 shows, with about 25% of the supervisors reporting on their willingness
to pay in each survey, that willingness to pay continues to increase, with the
average willingness to pay from follow-up respondents more than $100 greater than
from baseline respondents. The willingness to pay is higher among public sector
supervisors, perhaps reflecting their somewhat stronger interest in training in
general and thus greater awareness of pricing options in the market place. As
further demonstration of the difference between contracting O&M supervisors and
in-house O&M supervisors, Table 43 also includes the average amount the 11% of
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4. Regional Market Assessment

contracting O&M supervisors who might send staff to a BOC training would
consider paying. Their willingness to pay is much lower than either of the other
groups.

Table 43
AMOUNT WILLING TO PAY FOR BOC CERTIFICATION

SURVEY STANDARD
DEVIATION

Baseline $435

Follow-up $701

Private $755

Public $653

Contracting O&M Supervisors $544

The averages for in-house O&M supervisors distributed across the four states show
a similar pattern to the baseline with the state where BOC courses have been
offered the longest (Washington) having a lower willingness to pay (see Table 44).1s
These data suggest that there continues to be room to keep costs at point where the
organization can meet their expenses. Tables 45 and 46 specifically address this
issue.

15 Note that in the baseline survey Idaho and Montana were at opposite ends of the willingness to pay spectrum,
with Idaho having the lowest wilingness to pay and Montana the highest. Since their averages are combined
in the follow-up survey, Washington is now the lowest in willingness to pay and Oregon the highest.
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Table 44
AMOUNT WILLING TO PAY FOR BOC, FOLLOW-UP BY STATE
BASELINE FOLLOW-UP | FOLLOW-UP N | FOLLOW-UP

MEAN MEAN STANDARD
DEVIATION

Idaho $468

Montana $857

Idaho/Montana $703*

Oregon $739

Washington $687

Total $707

* Baseline mean for Idaho/Montana calculated from baseline data

Tables 43 and 44 report the average willingness to pay reported by supervisors who
were asked the question in an open-ended format. Supervisors who gave an open-
ended response of less than $850 were then asked as a follow-up whether they
would consider paying at least $850; over 40% said they would (see Table 45).

Table 45
WILLINGNESS TO PAY $850 WHEN ASKED EXPLICITLY

SURVEY YES NO DON’T KNOW REFUSED TOTAL

Follow-up: Willingness 39 (42%)* 26 (28%) 28 (30%) 0 93(100%)
to pay $850

- Follow-up Private 18 (19%)** 13 (14%) 11 (12%) 42 (45%)

. Follow-up Public 21 (23%)** 13 (14%) 17 (18%) 51 (55%)

* Percent of row total

** Percent of column total
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Table 46 displays the willingness to pay at least $1,050 among supervisors who, in
open-ended questioning, stated they would be willing to pay some number between
$850 and $1,050. Similar to the results in Table 45, around 40% of the supervisors

are willing to pay $1,050 when asked explicitly, with most of the willingness coming
from public sector supervisors.

Table 46
WILLINGNESS TO PAY $1,050 WHEN ASKED EXPLICITLY

SURVEY YES NO

DON’T KNOW

REFUSED

TOTAL

Follow-up: Willingness
to pay $1050

22 (39%)*

24 (43%)

9 (16%)

1 (2%)

56 (100%)

- Follow-up Private

6 (11%)**

10 (18%)

5 (9%)

1 (2%)

22 (40%)

- Follow-up Public

16 (28%)**

14  (25%)

4 (%)

0 (0%)

34 (60%)

* Percent of row total

** Percent of column total

Table 47 combines information on interest in sending students and willingness to

pay. Our analysis suggests that there are potentially close to 6,000 operators who
are considering taking the BOC course.

Table 47
WILLINGNESS TO PAY AND ESTIMATED BOC STUDENTS, BY STATE

CATEGORY IDAHO/

MONTANA

OREGON WASHINGTON

Estimated Number of Possible
BOC Students

483 1,966 3,316

$789

Mean Amount Willing to Pay

$910 $767

0+:0
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Value of BOC

Finally, we asked supervisors whether they considered operators’ certification such
as the BOC important in their hiring decisions. One hundred eighteen (71%) of the
167 supervisors responding to the question indicated it was very or somewhat
important to them. Similarly, 13 (59%) of the 22 contracting O&M supervisors also
thought it was very or somewhat important.

When we examined the characteristics of those most likely to consider BOC training
important in hiring, we found that those who see BOC certification as important are
more likely to have some type of certification themselves. Table 48 shows the
distribution based on whether the supervisor had a certificate themselves.

Table 48
IMPORTANCE OF BOC IN HIRING DECISIONS BY IN-HOUSE O&M SUPERVISORS*

HOW IMPORTANT IS BOC IN YES HAVE SOME TYPE NO, HAVE NO
HIRING DECISIONS? OF CERTIFICATION CERTIFICATION

Very Important 28% 6%

Somewhat Important 49% 57%

Not Important 20% 31%

Don't know 3% 4%

Total N 74 93

* y2=15.89 p<.005

This finding suggests that as more students receive BOC certificates, the value of
certification will tend to increase. Such an effect will be very important to the long-
term sustainability of the BOC.
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5. INFLUENCE AND IMPACT OF THE BOC PROGRAM EFFICIENCY
BEHAVIORS OF BUILDING OPERATORS

We investigated the extent to which efficiency behaviors occurred in building
operations. We determined the proportion of building operators who engaged in
each of eleven behaviors concerning optimizing building operations and preventive
maintenance, four behaviors relating to organizational decisions to increase
efficiency, and the behaviors of reading gas and electric meters and reviewing bills.
We compared the behaviors of BOC-trained building operators—as reported by the
operators themselves and by their supervisors—with the behaviors of building
operators that had not received the training, as reported by their supervisors.

Table 49 presents the proportion of BOC-trained building operators who reported
engaging in each of the efficiency behaviors, the proportion of the subset of these
operators whose supervisors we also interviewed, and the proportion of supervisors
who reported that their operators engaged in each behavior. Eighty percent or more
of all the trained operators interviewed reported that they conducted 11 of the 17
behaviors we asked about and about 60% or more reported engaging in the
remaining six efficiency behaviors.

We interviewed the supervisors of roughly half of the trained operators. The
efficiency behaviors of the subset of operators whose supervisors we interviewed did
not differ significantly from the behaviors of the whole group, indicating that the
subset of operators is representative of the group with respect to these activities
(see Table 49). Furthermore, the supervisors’ reports of their staff's behaviors did
not differ significantly from the self-reported behaviors of the building operators.
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5. Influence and Impact of the BOC Program

Table 49

EFFICIENCY BEHAVIORS OF BOC-TRAINED BUILDING OPERATORS,
REPORTED BY THE OPERATORS AND THEIR SUPERVISORS

EFFICIENCY ACTION ALL INTERVIEWED BOC-TRAINED SUPERVISORS OF
BOC-TRAINED BUILDING BOC-TRAINED
BUILDING OPERATORS BUILDING
OPERATORS WHOSE OPERATORS
SUPERVISORS
WERE ALSO
INTERVIEWED

OPTIMIZING OPERATIONS AND PREVENTIVE MAINTENANCE ACTIVITIES

Know Location of HVAC System 95% 95%
Documentation

Keep Maintenance Log for HVAC 90% 88%
Equipment

Record New and Changed Control Settings

Record User Schedules for Lighting and
Mechanical Systems

Confirm Economizer Operations

Clean Heating/Cooling Coils Regularly

Keep Maintenance Log for Lighting
Equipment

Repair Gaskets on Doors for Air Handler

Check Condition of Damper Seals
Regularly

Conduct Preventive Maintenance on
Cooling Tower

Use Low Energy-Type Air Filters 66% Not asked

READING METERS AND REVIEWING BILLS

Review Gas and Electric Bills Monthly 98% 95%

Read Gas and Electric Meters Monthly 85% 100%

Continued
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EFFICIENCY ACTION ALL INTERVIEWED BOC-TRAINED SUPERVISORS OF
BOC-TRAINED BUILDING BOC-TRAINED
BUILDING OPERATORS BUILDING
OPERATORS WHOSE OPERATORS
SUPERVISORS
WERE ALSO
INTERVIEWED

ORGANIZATIONAL EFFICIENCY DECISIONS

Provide Supervisor with Idea for Savings 99%
Opportunities Three or More Times a Year

Lighting Retrofit or Modifications

Changed Scheduling for Night Shutdown

Participated in Utility Efficiency Programs

Note: Of the 107 BOC-trained staff that we interviewed, 92 held a building operator job. For 43 of these

operators, we also interviewed their supervisors. Cell percentages are the number of trained operators who
reported taking the given action or supervisors who reported that their trained operators take the action,
expressed as a proportion of those for whom the action is relevant to the operators’ job responsibilities. See
Table 53 for the percentage of building operators for whom the action is relevant to their job responsibilities.

Table 50 compares the responses of the supervisors of BOC-trained building
operators and the supervisors of building operators who have not taken the
training. A greater proportion of supervisors of BOC-trained operators than
supervisors of non-trained operators reported their staff engaged in 13 of the 14
efficiency activities explored. The difference was statistically significant for 10 of
these 13 differences (y2 test, p <.05). For two, the BOC rate was nearly double or
more than double the non-trained rate. For seven of the measures, the proportion of
BOC-trained staff engaging in these behaviors exceeded the proportion of non-
trained staff by approximately 25% to 40%.

Due to differences in the questionnaires for supervisors of trained and untrained
staff, the frequencies reported in Table 50 by the supervisors of non-trained
operators likely overstate the activities of these staff in comparison with BOC-
trained operators. The nonparticipating supervisors were asked to think of three
staff that would be most appropriate to the BOC training, as it was described to
them. Then the supervisors were asked whether anyone from this group of one to
three people engaged in each of the efficiency behaviors. A group of three staff
potentially conduct three times the number and range of activities as one staff
person does, yet the supervisor of the BOC-trained operators were asked to think of
the activities of a single operator.
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Table 50

EFFICIENCY BEHAVIORS OF BOC-TRAINED AND NON-TRAINED BUILDING OPERATORS,
REPORTED BY OPERATOR SUPERVISORS

EFFICIENCY ACTION

SUPERVISORS OF
BOC-TRAINED
BUILDING
OPERATORS

SUPERVISORS OF
NON-TRAINED
BUILDING
OPERATORS

BOC-TRAINED
OPERATOR
ACTIONS AS
PROPORTION OF
NON-TRAINED
OPERATOR
ACTIONS

OPTIMIZING OPERATION

S AND PREVENTIVE MAINT

ENANCE ACTIVITIES

Know Location of HVAC System
Documentation

97%

87%

11% greater

Keep Maintenance Log for HVAC
Equipment

93%

71%

31% greater*

Record New and Changed Control Settings

29% greater*

Record User Schedules for Lighting and
Mechanical Systems

94% greater*

Confirm Economizer Operations

24% greater*

Clean Heating/Cooling Coils Regularly

4% greater

Keep Maintenance Log for Lighting
Equipment

37% greater*

Repair Gaskets on Doors for Air Handler

41% greater*

Check Condition of Damper Seals
Regularly

39% greater*

Conduct Preventive Maintenance on
Cooling Tower

NA

READING

METERS AND REVIEWING BILLS

Review Gas and Electric Bills Monthly

95%

36% greater*

Read Gas and Electric Meters Monthly

100%

163% greater*

Continued
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SUPERVISORS OF
BOC-TRAINED
BUILDING
OPERATORS

SUPERVISORS OF
NON-TRAINED
BUILDING
OPERATORS

BOC-TRAINED
OPERATOR
ACTIONS AS
PROPORTION OF

NON-TRAINED
OPERATOR
ACTIONS

ORGANIZATIONAL EFFICIENCY DECISIONS

100% 25% greater*

Provide Supervisor with Idea for Savings
Opportunities Three or More Times a Year

Lighting Retrofit or Modifications 3% greater

Participated in Utility Efficiency Programs 21% greater

Note: We interviewed 43 supervisors of BOC-trained building operators and 265 supervisors of building operators
in the region who have not taken the BOC training. Cell percentages for supervisors are the number of
respondents whose staff take the actions, expressed as a proportion of those for whom the action is relevant to
their job responsibilities. Each supervisor of BOC students was asked about the activities of asingle operator,
while each of the regional supervisors were asked about the activities of the three operators most appropriate
for the BOC training. Cell percentages in the last column express the degree to which the BOC-trained
operator actions exceed the non-trained operator actions, as a proportion of the latter.

* Proportion of supervisors of BOC-trained staff reporting that their staff engage in the behavior differs significantly
from the proportion of supervisors of non-trained staff reporting that their staff engage in the behavior (2,

p<.05).

Based on the data in Tables 49 and 50, we can infer the upper limit of the
proportion of non-trained operators that would have reported engaging in the
efficiency actions had we been able to interview them. The inference is an upper
limit because their supervisors were reporting on the activities of three staff. These
inferred proportions are given in Table 51 and contrasted with the proportions self-
reported by BOC-trained operators. A numerical average of the nine optimizing and
preventive maintenance activities gives a proportion of 85% of BOC-trained
operators and 66% of non-trained operators undertaking a composite of the
optimizing and preventive maintenance actions on average. A similar treatment of
the meter and bill activities gives a proportion of 92% of BOC-trained operators and
52% of non-trained operators undertaking a composite of the meter and bill
activities on average. Finally, an average of the organizational efficiency decisions
gives a proportion of 78% of BOC-trained operators and 66% of non-trained
operators.
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Table 51

EFFICIENCY BEHAVIORS OF BOC-TRAINED AND NON-TRAINED BUILDING OPERATORS,
SELF-REPORTED AND INFERRED

EFFICIENCY ACTION

ALL INTERVIEWED
BOC-TRAINED
BUILDING
OPERATORS
(FROM TABLE 49)

NON-TRAINED
BUILDING
OPERATORS,
INFERRED UPPER
LIMIT

BOC-TRAINED
OPERATOR
ACTIONS AS
PROPORTION OF
INFERRED NON-
TRAINED
OPERATOR
ACTIONS

OPTIMIZING OPERATION

S AND PREVENTIVE MAINT

ENANCE ACTIVITIES

Know Location of HVAC System
Documentation

95%

86%

11% greater

Keep Maintenance Log for HVAC
Equipment

31% greater*

Record New and Changed Control Settings

29% greater*

Record User Schedules for Lighting and
Mechanical Systems

94% greater*

Confirm Economizer Operations

24% greater*

Clean Heating/Cooling Coils Regularly

4% greater

Keep Maintenance Log for Lighting
Equipment

37% greater*

Repair Gaskets on Doors for Air Handler

41% greater*

Check Condition of Damper Seals
Regularly

39% greater*

Average of Optimizing and Preventative
Maintenance Activities

29% greater

READING

METERS AND REVIEWING BILLS

Review Gas and Electric Bills Monthly

98%

36% greater*

Read Gas and Electric Meters Monthly

85%

163% greater*

Average of Meter and Bill Activities

92%

77% greater

Continued
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ALL INTERVIEWED
BOC-TRAINED
BUILDING
OPERATORS
(FROM TABLE 49)

NON-TRAINED
BUILDING
OPERATORS,
INFERRED UPPER
LIMIT

BOC-TRAINED
OPERATOR
ACTIONS AS
PROPORTION OF
INFERRED NON-

TRAINED
OPERATOR
ACTIONS

ORGANIZATIONAL EFFICIENCY DECISIONS

25% greater*

Provide Supervisor with Idea for Savings 99%
Opportunities Three or More Times a Year

Lighting Retrofit or Modifications 3% greater

Participated in Utility Efficiency Programs 21% greater

Average of Organizational Efficiency
Decisions

18% greater

Note: Percentages for the non-trained operators were inferred by calculating for each activity the proportion
reported by the supervisors of non-trained staff divided by the proportion reported by the supervisors of trained
staff (both from Table 50) and multiplying the resultant ratio by the proportion of all interviewed BOC-trained
operators (from Table 49). The third column of data is identical to the third column in Table 50, as it describes
the relationship between the trained and non-trained proportions. Note that the exact values in the third
column are sensitive to rounding of the trained and non-trained proportions given in Tables 50 and 51.

Table 52 compares the responses of supervisors of two different types of building
operations personnel: in-house O&M staff who maintain the facilities of their own
organization and staff who work for maintenance contract firms that provide O&M
services on an outsource basis to organizations that lack in-house staff. None of the
staff in these two groups of personnel took the BOC training. A greater proportion
of the in-house O&M staff than the contracted O&M staff were reported by their
supervisors to engage in energy efficiency behaviors. Of the eight optimizing
operations and preventive maintenance activities explored, between about 50% and
90% of the in-house O&M staff reportedly engaged in these behaviors, compared
with about 10% to 30% of the contracted O&M staff. We conclude that few
contracted O&M staff engage in most of the building operation efficiency actions
explored in this study.
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Table 52

EFFICIENCY BEHAVIORS OF NON-TRAINED IN-HOUSE O&M STAFF AND
CONTRACTED O&M STAFF, REPORTED BY O&M STAFF SUPERVISORS

EFFICIENCY ACTION

SUPERVISORS OF
NON-TRAINED IN-
HOUSE O&M
STAFF

SUPERVISORS OF
NON-TRAINED
CONTRACTED

O&M STAFF

OPTIMIZING OPERATIONS AND PREVENTIVE MAINT

ENANCE ACTIVITIES

Know Location of HVAC System Documentation

87%

Keep Maintenance Log for HYAC Equipment

71%

Record New and Changed Control Settings

70%

Record User Schedules for Lighting and Mechanical Systems

49%

Confirm Economizer Operations

66%

Clean Heating/Cooling Coils Regularly

76%

Keep Maintenance Log for Lighting Equipment

49%

Repair Gaskets on Doors for Air Handler

58%

Check Condition of Damper Seals Regularly

57%

READING METERS AND REVIEWING BILLS

Review Gas and Electric Bills Monthly

Read Gas and Electric Meters Monthly

ORGANIZATIONAL EFFICIENCY DECISIONS

Provide Supervisor with Idea for Savings Opportunities Three or
More Times a Year

Lighting Retrofit or Modifications

Participated in Utility Efficiency Programs

Note: We interviewed supervisors of buildings operators in the region who have not taken the BOC training: 265
supervised in-house staff and 64 supervised building operators who provide outsourced building operations
services. Cell percentages are the number of respondents whose staff take the action, expressed as a proportion
of those for whom the action is relevant to their job responsibilities. Each supervisor was asked about the activities

of the three operators most appropriate for the BOC training.
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Tables 49 through 51 describe the efficiency behaviors of the trained building
operators. In addition to building operators, people who worked in management and
advisory positions also attended the BOC training and were included in the sample
of students interviewed for this study. This latter category of staff included utility
employees responsible for administering energy efficiency programs and staff who
serve as consultants or advisors to the rest of their organizations. Tables 49 through
51 reported trained building operator actions as the group most comparable to the
non-trained sample.

Table 53 compares the trained building operators with the trained managers/
advisors, showing the proportion of each group for which a given efficiency action
relates to their job responsibilities. Fewer than one-fifth of the managers/advisors
had job responsibilities relevant to most of the optimizing and preventive
maintenance activities, compared with about 50% of the operators, on average
across the activities.

Table 53

BOC-TRAINED STAFF FOR WHOM THE EFFICIENCY MEASURES ARE APPLICABLE TO THEIR
JOB (COMPARISON OF BUILDING OPERATORS AND MANAGERS/ADVISORS)

EFFICIENCY ACTION BOC-TRAINED BOC-TRAINED ALL INTERVIEWED
BUILDING MANAGERS/ BOC-TRAINED
OPERATORS ADVISORS STAFF

(Nn=92) (n=15) (N=107)

OPTIMIZING OPERATIONS AND PREVENTIVE MAINTENANCE ACTIVITIES

Know Location of HVAC System 88% 33%
Documentation

Keep Maintenance Log for HVAC
Equipment

Record New and Changed Control Settings

Record User Schedules for Lighting and
Mechanical Systems

Confirm Economizer Operations 39%

Clean Heating/Cooling Coils Regularly 56%

Continued

0 ’ o REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
research/intofaction Page 89



5. Influence and Impact of the BOC Program

EFFICIENCY ACTION BOC-TRAINED BOC-TRAINED ALL INTERVIEWED
BUILDING MANAGERS/ BOC-TRAINED
OPERATORS ADVISORS STAFF
(N=92) (n=15) (N=107)

Keep Maintenance Log for Lighting 40% 7% 36%
Equipment

Repair Gaskets on Doors for Air Handler 59%

Check Condition of Damper Seals 60%
Regularly

Conduct Preventive Maintenance on
Cooling Tower

Use Low Energy-Type Air Filters 64%

READING METERS AND REVIEWING BILLS

Review Gas and Electric Bills Monthly 48%

Read Gas and Electric Meters Monthly 22%

ORGANIZATIONAL EFFICIENCY DECISIONS

Provide Supervisor with Idea for Savings 99%
Opportunities Three or More Times a Year

Lighting Retrofit or Modifications

Changed Scheduling for Night Shutdown

Participated in Utility Efficiency Programs

Note: We interviewed 107 BOC-trained staff, of which 92 were building operators and 15 held management or
advisory positions in their company or were utility staff advising customers. Cell percentages are the number of
operator students who reported taking the given action, expressed as a proportion of those for whom the
action is relevant to their job responsibilities.

LIGHTING ACTIONS REPORTED BY BOC STUDENTS

Seventy-six percent of all interviewed students and 79% of supervisors reported
that in the last year they had “delamped, changed any of the facilities lighting
equipment to compact fluorescent, T-8s, or other energy efficient lighting
equipment”. Table 54 shows the actions they reported. Over 50% of those taking
lighting actions reported replacing T-8s. The three measures next most frequently
taken are: delamping, replacing exit sign lighting with LEDs, and installing
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compact fluorescent lighting. Other reported actions not itemized in the table
include installing metal halide lights and high-pressure sodium outdoor lighting,
using lower voltage or lower wattage fixtures, selecting different equipment and
conducting a lighting survey.

Table 54

LIGHTING ACTIONS TAKEN BY STUDENTS
(N=85)

ACTIONS TRAINEE SUPERVISOR
REPORTS REPORTS
(N=85) (N=34)

Installed T-8s 45 21

Delamped 18 13

Replaced Exit Sign Lights with LEDs 17 11

Installed Compact Fluorescent Lighting

Installed Electronic Ballasts

Installed Motion Sensors, Controls, Photocells, Dimmers,
Optimized Schedule

“Retrofit”—Details Not Specified

Changed Incandescent to Fluorescent

Other

Many of the students that reported installing T-8s provided an estimate of the
number of fixtures or square feet affected, as given in Table 55. Not included in
Table 55 are the responses of seven students who described their replacement
activity as affecting “all schools,” “every light,” “all over the county,” and “all
replacements.” Some of the respondents qualified their numerical estimates, such
as one trainee who said that they had “previously replaced several thousands,” or
another who described the 300 replacements his facility had done as a “drop in the
bucket”. Some respondents were unable to estimate the number of T-8 fixtures,
stating that they “could not say how many,” or that there were “too many to count.”
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Table 55
NUMBER OF FIXTURES OR SQUARE FEET AFFECTED BY T-8 INSTALLATIONS*

FIXTURES TRAINEE SUPERVISOR SQUARE FEET TRAINEE SUPERVISOR
REPORTS REPORTS REPORTS REPORTS

<300 10 2 <10,000 2

1,000 -1,500 2 0 10,000 - 125,000 3

2,000 - 4,000 250,000 - 500,000 1

15,000 - 70,000 550,000-1,000,000

450,000-500,000

* Categories created to describe open-ended responses.

OTHER ACTIONS TAKEN BY BOC STUDENTS

Over 90% of BOC students and supervisors reported that the students had been
able to improve the comfort of building occupants or had saved money or energy as
a result of what they learned in the BOC training. We asked both students and
supervisors who reported observing a positive change to describe what had led to
the change. The students typically answered by naming specific actions they had
taken. Supervisors’ answers were more general.

A number of students mentioned efficiency actions that are included in Tables 49
and 54, above. In addition to these actions, BOC students reported the equipment
and actions given in Table 56.
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EQUIPMENT AND ACTIONS STUDENTS CREDITED WITH SAVING
ENERGY, SAVING MONEY, OR IMPROVING COMFORT

TECHNOLOGY

Controls

Boiler

Air Handler Unit or Component

Cooling Tower

Sensors

Programmable Thermostats

Duct Heater

Efficient Heat Pump

Heat Exchanger

Materials Selection (Cleaning And Building Materials)

New Valves

Pneumatic Controller

TDC System

Variable Frequency Drive Units

| VAV System 1 I

MEASURED AND ESTIMATED BOC ENERGY IMPACTS

BOC-trained building operators more frequently engage in the energy efficiency
actions we explored than do non-trained building operators (see Table 51). Table 57
provides estimates of the energy impact of five of the actions we explored. Because,
on the whole, they engage in these five actions more frequently, BOC-trained
operators save an average of 0.14 kWh per square foot per operator (= 1.24 - 1.10)
more than nontrained operators using these same actions.
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Table 57

ENERGY IMPACTS OF MEASURED BUILDING OPERATOR ACTIONS

ACTION

ACTION

KWH/SF DOING ACTION

[A]

PERCENT

(B]

EFFECTIVE
KWH
[C] = [A*B]

STUDENT BUILDING OPERATORS

Gaskets

0.01

0.80

Damper Seals

0.06

0.78

Coils

0.45

0.83

Lighting

0.37

0.76

Economizer

0.62

0.85

Sum of Actions kWh/SF/Trained Operator

IN-House O&M STAFF

Gaskets

0.01

Damper seals

0.06

Coils

0.45

Lighting

0.37

Economizer

0.62

Sum of Actions kWh/SF/Nontrained Operator

The estimate of 0.14 KWh per square foot provides an absolute minimum floor for
the actual program savings. This estimate is a minimum due to four factors:

1. Perhaps most significantly, the estimate is based on only five of the many
energy-saving techniques taught in the nine-day BOC course series.

2. It does not account for the magnitude of each activity undertaken by the
students. For example, although comparable proportions of supervisors of
students and of non-trained staff reported that they have improved
lighting efficiency, comments of a number of students indicated that the
training influenced them and their organizations to make a greater
investment in efficient lighting than they would have otherwise made.
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3. The five measured activities are applicable primarily to students working
as building operators. The BOC also trains managers and advisors who
may have a significant influence of facility operations and efficiency
decisions.

4. The supervisors of non-trained staff were reporting on the activities of
three staff, while the supervisors of students were reporting on the
activities of one staff, resulting in a downward bias in the difference in
proportions of trained and non-trained staff conducting each efficiency
measure.

In its cost-effectiveness analyses of the BOC program, the Alliance has used an
initial planning estimate of 0.5 kWh savings per square foot per student. Given the
four limitations to our measured savings of 0.14 KWh/SF, we think that the 0.5
kWh/SF/student is a reasonable estimate of the program’s impact.1s

The BOC program has attracted students from some of the larger facilities in the
region. The average facility size of interviewed students is 645,461 square feet. This
average facility size is over three times greater than the 208,433 square feet
reported by interviewed supervisors of in-house O&M staff. Both of these average
facility sizes are an order of magnitude higher than the average of 50,000 square
feet assumed in the BOC program planning data.:” We conclude from our data that
facilities with building operators are quite large (averaging over 200,000 square
feet) and that BOC students thus far have come from the larger facilities in the
region (averaging 600,000 square feet).

Organizations often send more than one staff person to the BOC training. In some
cases, a building operator and his or her supervisor attended. In other cases, several
building operators attended. Research conducted for the Fifth MPER (Report EOO-
052, May 2000) found that on average, about two employees attended from each
facility. Multiplying the number of students by 0.55 provides a good estimate of the
number of unique facilities.

16 |n support of the 0.5 kWh/SF impact estimate, the Fifth MPER (Report E00-052, May 2000) contacted 34 students
in a long-term follow-up study. Twelve of these students were involved in energy efficiency projects following
their BOC training. Three of the twelve students were involved in very large projects, each of which produced
savings equal to that initially projected for the entire BOC program on an annual basis.

17 perhaps the program planning data used the average facility size in the region irrespective of whether the
facility had building operators on staff.
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Table 58 provides our estimate of the annual MWh savings generated by the BOC
program from its cumulative activities from 1997 through 2000. The table also
compares the initial BOC program planning values with the values we estimate
from the current research.

Table 58
ESTIMATED BOC PROGRAM ANNUAL MWH IMPACTS, CUMULATIVE 1997-2000 ACTIVITIES

PLANNING VARIABLE INITIAL PLANNING CURRENTLY ESTIMATED
VALUE VALUE

Average Facility Size per Participant, Sq. Ft. [A] 50,000 645,461

Unique Facilities per Participant [B] 1 0.55

Unique Square Footage per Participant [C=A*B]

Average Electricity Consumption, kWh/SqgFt/Year

Expected Savings Fraction

Expected Savings, Annual kWh/SqgFt [D]

Computed Impact per Participant, Annual kWh [E=D*C]

Students Completing BOC Series to Date (estimated
from total enrollment) [F]

Computed Program Savings, Annual MWh from
Program Operations 1997-2000 [G=F*E]

* The NEEC enrollment database indicated 859 students had completed the series between January 1997
and June 2001, not all of whom were certified. NWBOA has reported 110 students completed the series
between 1997 and 2000, all of whom have been certified.

As the BOC continues to attract students, it will saturate the submarket of very
large facilities. The survey of in-house O&M staff produced an average facility size
of 208,433 square feet. Presumably, the program will continue to appeal to larger-
than-average facilities. Thus, to forecast future impacts, we recommend that an
estimate of the average facility size be 427,000 square feet, a size mid-way between
the current average of 645,461 square feet and the population average.

The BOC program has appeared to reach a steady-state level of enrollment. In 2000,
NWBOA had approximately 50 students and NEEC had approximately 200 (about
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125 in Washington and 75 in Oregon). The NEEC program manager predicts that
the enrollment of 200 students a year will continue through 2004. Our projection of
program impacts in future years is given in Table 59.

Table 59
ESTIMATED BOC ANNUAL IMPACTS FOR FUTURE PROGRAM YEARS

PLANNING VARIABLE CURRENTLY ESTIMATED
VALUE

Average Facility Size per Participant, Sq. Ft. [A] 427,000

Unique Facilities per Participant [B] 0.55

Unique Square Footage per Participant [C=A*B] 234,850

Expected Savings, Annual KWh/SqgFt 0.5

Computed Impact per Participant, Annual kWh 117,425

Students Completing BOC Series Annually 250

Annual MWh Savings from each Year of Future Program 29,356
Operations

A question remains in assessing the program’s impact: To what extent has it
saturated the market of building operators and what is its continued expected
penetration rate?

As reported in Chapter 4, we estimate that there are over 5,000 facilities in the
region that have at least one building operator. Building operator supervisors at the
facilities we surveyed reported an average of over 17 operations staff, for a total of
approximately 92,000 region-wide.

However, it is unreasonable to assume that all 5,000 facilities and all 92,000 staff
are candidates for the BOC program and thereby comprise the program’s market.
First, the response to the BOC program to date suggests the training appeals to
those organizations operating large, complex facilities. Table 42 of Chapter 4
indicates that less than half of surveyed supervisors thought they might send staff
to the BOC. Presumably, the other respondents did not think their facilities posed
sufficient challenges to warrant a trained staff.
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Second, supervisors who thought they might send staff said that they might send,
on average, between two and three operators. Presumably, the 17 operations staff
reported as under the supervision of the survey respondents include specialty staff
who are responsible for one aspect of the facility but not general operations, as well
as staff who do primarily custodial tasks. The number also presumably includes
crew leaders and staff with some supervisory responsibility. Organizations would be
wise to train the staff that have direct influence over other staff and over the
activities addressed by the training.

Table 42 in Chapter 4 gives the estimated possible number of BOC students as
5,765, derived from the survey findings that fewer than 50% of facilities will
potentially send staff to the training and that these facilities will each send between
two and three students, on average. It is likely that, as awareness of the program
and its benefits grows, more facilities will choose to send staff and may send more
staff than projected. Based on these considerations, Table 60 presents two sets of
estimates of the BOC market size, the saturation of the program to date and its
expected penetration in the near future.

Table 60
ESTIMATED BOC MARKET SIZE, SATURATION TO DATE, AND FUTURE PENETRATION
CATEGORY LOW ESTIMATE OF CONSERVATIVE

MARKET SIZE (LARGER) ESTIMATE OF
MARKET SIZE

Estimated Number of Qualified Facilities [A] 5,616 5,616

Percent who Might Send Staff to BOC [B] 39% 50%

Mean Number of Staff That Supervisors Might Send [C] 2.62 3

Estimated Number of Possible BOC Students [D=A*B*C] 5,765

Number of BOC Students 1997-2000 [E] 969

Market Saturation Through 2000 [F=E/D] 16.8%

Projected Annual Market Penetration, 2001-2010 [G] 250

Annual Market Penetration Percentage [H=1/D] 4.3%

Expected Number of BOC Students Through 2010 3,469
[J=E+10*H]

Expected Market Saturation Through 2010 [K=J/D]
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5. Influence and Impact of the BOC Program

We believe that the BOC program has attained a market saturation as of the end of
2000 of over 10%, and will reach a market saturation by the end of 2010 of over
40%. As discussed, these saturation estimates assume that the BOC training is
relevant to a subset of facilities in the region (the larger ones—assumed to be one in
two facilities) and to a subset of the operators employed at these facilities (those
who through their equipment and organizational responsibilities will benefit most
from training—assumed to be three staff per facility on average).

Alliance staff have prepared an analysis of the BOC program’s cost effectiveness
and its impacts to date and projected through 2010. The analysis, which uses the
conservative (larger) estimate of BOC market size, is included in Appendix D.
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6. CONCLUSIONS AND RECOMMENDATIONS

This chapter summarizes the key evaluation findings and presents our conclusions
and recommendations.

EVALUATION FINDINGS

The key evaluation findings for students’ and supervisors’ perceptions of the value
of the BOC course and certificate show little change from previous MPERs.

» Over 90% of students and supervisors report that the BOC has helped the
students on the job. Students in particular indicate a high degree of
optimism regarding application of their knowledge about energy solutions
to the job. Supervisors report that students are more aware, confident and
able to share ideas than they were before training and than non-BOC
trained staff.

» Seventy-eight percent of the students report being satisfied or extremely
satisfied with the training they received from the BOC courses.

» Students who are building operators are highly likely to rate the
experience positively. Students who are managers are more likely than
building operator students to indicate that the BOC courses either did not
help them on the job or that the certificate is not particularly useful on
their resume.

» Most of the students indicate that their supervisors are supportive of their
efforts and 75% of the students believe that others from their organization
will enroll in the BOC in the future. The private sector students and
supervisors tend to report less stability and more downsizing than the
public sector students and supervisors. This finding, combined with the
continuing higher interest in training and certification on the part of
public sector supervisors and the larger number of operators in the public
sector, suggest that public sector students will continue to dominate BOC
enrollment.

» Eighty-two percent of supervisors report they will look for the BOC on
resumes in the future.

©+0 REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
research /intolaction PacE 101



6. Conclusions and Recommendations

The follow-up regional survey results also show few differences from the baseline
survey in the broad categories of interest in training and certification and interest
in specific courses. Some differences however were noted:

>

Interest in energy conservation as a training topic moved from 8t place
overall to 2nd place for all supervisors.

Public and private sector differences in training topics tended to diminish
in the follow-up. Only four course topics (out of 12) were preferred
significantly more often by public sector supervisors compared to ten
course topics in the baseline. The four course topics are: HVAC systems,
refrigeration maintenance, HVAC controls and heating equipment.

The training needs of in-house O&M supervisors, in order of importance,
are: safety, maintenance of equipment and grounds, building equipment
operations, hazardous materials management, and water and waste
system maintenance. This list changed very little from the baseline.

Contracting O&M services supervisors reported different training
interests, different types of training taken in the past, and different
average number of students sent to training than reported by in-house
supervisors. These differences suggest that the contracting O&M
supervisors tend to focus on building maintenance rather than on
operations.

Key factors that drive whether training will be funded include, in order of
importance: cost, needs for job, benefit to organization, subject area, time
and location. Benefit to the organization was ranked highest in the
baseline.

Interest in the BOC program has increased since the baseline regional survey.

>

Thirty-nine percent of in-house O&M supervisors report being aware of
the BOC in 2001. This compares to 28% in the baseline (adjusted for an
Idaho public-sector over-sample).

Forty-six percent of all supervisors and 60% of all aware supervisors
indicate that they are considering sending staff to the BOC in the next
year.

Supervisors with a certificate of some type are significantly more likely to
consider the BOC important in future hiring decisions than those with no
certificates themselves.
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6. Conclusions and Recommendations

» The mean number of staff that supervisors who are considering sending
staff to the BOC reported is 2.62. This results in an estimate of close to
6,000 potential BOC students.

» The mean willingness to pay in 2001 is $820. Of supervisors that initially
reported an amount they were willing to pay lower than $850, follow-up
guestioning indicated that about 40% would be willing to pay $850.
Similarly, follow-up questioning of those who indicated they were willing
to pay between $850 and $1,050 indicated that about 40% would be
willing to pay $1,050.

The BOC program appears to have the following impacts:

» About 30% more BOC-trained building operators than non-trained
operators engaged in efficient building operations and preventive
maintenance activities. About 75% more trained operators than
untrained operators read their energy meters and bills monthly and about
20% more trained operators than untrained operators were associated
with energy efficiency activities involving organizational decisions (e.g.,
providing supervisors with an idea for energy savings opportunities at
least three or four times a year).

» Over 90% of BOC-trained building operators and their supervisors
reported saving energy and money, and improving comfort as a
result of training, and described explicit actions they had taken. Some
operators also said that, as a result of what they had learned in the
training, their organizations had undertaken more extensive efficiency
retrofits than had been planned.

» We estimate that BOC program activities to date (1997 through
2000) saves the region approximately 172,000 MWh annually.
Alliance staff have calculated a benefit-cost ratio (CE Index) for the
program of 7.8.

» The program has trained nearly 1,000 students since 1997, and program
staff estimate that it will continue to train about 250 students annually.
Over 10% of the estimated market for the BOC program has
participated to date; by 2010, we estimate a market saturation of
40%.
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6. Conclusions and Recommendations

CONCLUSIONS

The evaluation results support the following conclusions about the BOC program:

1.

The Alliance funding of the BOC for NEEC and NWBOA has had a
market effect, increasing the rate of growth of awareness of the
BOC by at least 1.5% per annum.

As certification increases, the BOC will gain a place in
supervisors’ consideration and hiring decisions.

The BOC course series sponsored by both NWBOA and NEEC
continues to be well received by students and their supervisors.

There appears to be a long-term interest on the part of
supervisors throughout the region to send staff to BOC training
and a willingness to pay the increased costs of the training.
Supervisor willingness to pay appears to be tracking the reasonable cost
increases that have been implemented by NEEC.

Program impacts appear to be substantially greater than the
planning estimates (approximately 172,000 MWh to date
compared with 24,000 MWh). The increase from planning estimates is
due to a higher average square footage for BOC student than assumed.
The average size of both student facilities and facilities maintained by
non-trained operators is considerably larger than that assumed in
program planning.

The program is cost effective.

Both the NEEC and NWBOA programs appear to be financially
self-sustaining for their present activities. This conclusion does not
preclude the possibility that the organizations will need additional
funding to expand their services or markets. For example, NWBOA has
not created a self-sustaining market in Montana and NEEC has sought
Alliance funding to develop its recertification curriculum.
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6. Conclusions and Recommendations

RECOMMENDATIONS

1. Continue to assess—through survey research—awareness,
willingness to pay, impacts, and persistence of impacts over the
duration of the program. This will enable the Alliance to make an
assessment of the overall ongoing effectiveness of the BOC investment.

2. Encourage NEEC and NWBOA to each maintain a database that
includes for all students the square footage they are responsible
for and, if they are not responsible for building operations
generally, the specific systems they are responsible for. The
database should also track course completion, certification, and
re-certification status. Consider providing a small stipend to ensure
these data are available for long-term data tracking and link overall
contract compliance to the effective tracking of these data.

3. Delivering services to Montana operators remains a concern. The
following options appear may improve delivery:

» Consider funding a specific effort focused on delivering
services to Montana at an even higher cost than
currently charged by NEEC ($1,050) to field test willingness
to pay. This will enable courses to be delivered with less than
ten students enrolled.

» Consider establishing a set location for training each
year: (e.g., Missoula year 1, Bozeman year 2, Missoula again in
year 3, etc.) With Level 1 offered each time and Level 2 every
other time. This will provide operators and their supervisors
sufficient time to prepare.

4. The BOC course topics are among those of interest to supervisors, but
they remain of less interest than other topics such as safety and
equipment operations. Including courses such as these, with a focus
on the energy efficient aspects of safety and equipment
operations could expand interest in the course series. Additionally,
NEEC needs to be prepared to offer specialty electives that touch on
timely issues such as energy conservation and load management in a
time of "energy crisis" such as occurred in 2001. Such electives could go a
long way to expand awareness and interest in the BOC while also
providing supervisors and students with up-to-date information to deal
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6. Conclusions and Recommendations

with immediate needs. To prepare for such future issue areas, the
Alliance may want to fund a specific market research task.
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INTERVIEW GUIDE

FOLLOW-UP
NEEC BOC PROGRAM TRAINEE EMPLOYERS
2001

Name
Title Company/Org.
Employee Training Location: Class Year
Employee(s)
Phone Number/Address
Introduction: I am ------ . Your employee(s) participated in a Building
Operator certification program training in ___(dates of training) .lam

conducting an evaluation with some of the students and their employers to find out
what benefits the program has provided since that time. Do you have about 15
minutes to answer a few brief questions?

(For those that may have been interviewed before, explain that this is to see their
views a long time after they took the course)

1. From what you have observed, has the training resulted in any differences in
the way your employee(s) does/do his/her/their job since taking the
training?

1. Yes
2. No
3. Don't know

la. What differences have you observed?
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Appendix A

2. Have you seen any improvement in the comfort of the occupants or have you
seen any financial or energy savings result of what you learned?

1. Yes - improved comfort (go to 2a)
2. Yes - saved money (go to 2a)
3. Yes - saved energy (go to 2a)
4. No - none of these
2a. What are some of things that you have observed in terms of improved
comfort of the occupants or financial or energy savings?
3. Do you anticipate any other facilities staff from your organization will enroll
in the Building Operator Certification Program?
1. Yes
2. No
3. Don't know
3a. About how many do you expect to enroll in the next year or 12 months?

Would you describe your building operations staff as growing, downsizing or

remaining stable over this next year?

1.
2.
3.
4.

4a.

Growing (go to 4a)

Downsizing (go to 4a)

Stable

Other (specify: ) (go to 4a)

For growing or downsizing, other: What are the major factors
contributing to that change?

5. I am going to read a list of operator activities. Please tell me, whether you
believe that your employee (for those with multiple employees ask them to
think of one for the rest of the questions) implements this activity on a regular
basis. If it is not applicable to their job, let me know.
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5A. Reads the electric and gas meters once a month or more often?
1. Yes
2. No
3. Not applicable to job
4. Don't know

5B. Reviews the electrical and gas utility bills on a monthly basis (either
on PC or by hand)
1. Yes
2. No
3. Not applicable to job
4 Don't know

5C. Provides you with an idea about savings opportunities or building
management at least 3 or 4 times a year.
1. Yes
2. No
3. Not applicable to job
4 Don't know

5D. Knows the location of documentation of how the HVAC system works
(equipment cut sheets, maintenance sheets, and operation
specifications)?
1. Yes
2. No
3. Not applicable to job
4. Don't know

5E. Keeps a maintenance log for HVAC equipment
1. Yes
2. No
3. Not applicable to job
4 Don't know
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5F. Keeps a maintenance log for lighting equipment

1.

2.
3.
4

Yes

No

Not applicable to job
Don't know

5G. Records new and changed control settings

1.

2.
3.
4

Yes

No

Not applicable to job
Don't know

5H. Records user schedules for lighting and mechanical systems

1. Yes
2. No
3. Not applicable to job
4. Don't know
6. Has your employee implemented any of the following changes since

completing the BOC training?

6A. Changed scheduling for night shutdown (if so, please describe

changes.)

1. Yes

2. No

3. Not applicable to job
4 Don't know

6B. Cleaned heating/cooling coils regularly

1. Yes
2. No
3. Not applicable to job
4 Don't know
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6C. Repaired gasketing on doors for air handler
1. Yes
2. No
3. Not applicable to job
4. Don't know
6D. Checked condition of damper seals
1. Yes
2. No
3. Not applicable to job
4 Don't know
6E. Do your facilities have one or more economizers?
1. Yes (go to 6F)
2. No
3. Don't know
6F. Has your employee confirmed economizer operations (with check of
mixed air temperature or other methods)
1. Yes
2. No
3. Not applicable to job
4 Don't know
6G. Does your facility have a chiller?
1. Yes (Go to 6H)
2. No
3. Don't know
6H. Has your employee done preventative maintenance on the cooling
tower, such as cleaning nozzles?
1. Yes
2. No
3. Not applicable to job
4 Don't know
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10.

11.

Is your facility participating in any of the energy efficiency programs offered
by your local utility?

1. Yes (If so, please describe.)
2. No
3. Don't know

In the last year, have you delamped or changed any of the facilities lighting
equipment to compact fluorescent, t-8s or other energy efficient lighting
equipment, or been involved in the implementation of any other energy
efficient equipment?

1. Yes (If so, please describe.)

2. No

3. Don't know

Overall what would you say is the major benefit your organization received
by having this employee attend the BOC program?

Are you aware that certification is recognized in Washington, Oregon, Idaho
and Montana?

1. Yes

2. No

10b. Does this level of reciprocity have any value to you as an employer?
1. Yes
2. No
3. DK

Do your managers/supervisors support training for the building operations
and maintenance staff?

1. Yes

2. No
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12.  Overall, would you recommend the Building Operator Certificate program to
other (fill in title: e.g., facility managers) such as yourself, for their
employees?

1. Yes (ask 12a)
2. No (Go to 12b)
3. Don't know

12a. What would you tell them?

12b. Do you look for BOC on resumes for staff you might hire?

1. Yes
2. No
3. Don't know

12c. Do think you may in the future make BOC a requirement for hiring?
1. Yes
2. No
3. Don't know

13. The training programs for building operator certification include continuing
education courses for level 1 students and level 2 elective courses. What type
of courses would you like to see offered for continuing education credits for
level 1 recertification?

13a. What type of courses would you like to see offered for Level 2 elective
courses? (explain that level 2 focuses on troubleshooting and problem
solving if asked)

14.  Could you give me an estimate of the square footage of the facility overseen
by your employee?

15.  With all the recent talk about enrage shortages and calls for energy
conservation, on a scale of 1-5, how has this affected your building operations
practices. Use 1 for "nothing has changed" and 5 for "we have chanted our
practices a great deal."”

1 2 3 4 5
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16.  Since the energy shortages began, has the priority for considering energy
efficiency in operation and maintenance at your facility stayed the same, or
become more important.

1. Stayed the same
2. Become more important
3. Some other response

17. Thinking about the BOC course how has the talk of energy shortages and
calls for conservation affected your view of the value of the BOC training?
Does BOC seem less valuable, as valuable today as before the crisis or more
valuable today?
1. Less valuable
2. As valuable today as before the crisis
3. More valuable today
4, Some other response

18. Do you have any additional comments about the program?

19. Finally, could you verify for me if your organization, ,isa
publicly or privately owned enterprise?
1. Public
2. Private
3. Other (specify: )
REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7 o L o‘

PAGEA - 8

research/imtofaction



Name

Appendix A

INTERVIEW GUIDE
FOLLOW-UP
NEEC BOC PROGRAM TRAINEES
2001

Class Location

Title

Class Year

Class Location

Address

Phone Number

Introduction: | am --

----. Cynthia Putnam and John Doyle or Connie Searls

gave me your name as a person who had completed the Building Operator
Certification Program in . We are conducting an evaluation of the
certification program and are following up with students to obtain their views of the
program a year or more after completion. Do you have time to talk for about 15

minutes?

(For those that may have been interviewed before, explain that this is to see their
views a long time after they took the course)

1. Do you think that applying the knowledge you learned from the course series
has improved your job performance?
1. Yes (Ask la)

2. No

3. Don't know

la. If so, in what ways?

0+:0
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2. Have you been able to improve the comfort of the occupants of save money or
energy as a result of what you learned?
1. Yes - improved comfort (go to 2a)
2. Yes - saved money (go to 2a)
3. Yes - saved energy (go to 2a)
4. No - none of the above

2a. What are some of things that you have done that have improved the
comfort of the occupants or saved energy or money?

3. Does your supervisor provide the support you need so that you can apply the
skills you learned in the BOC training? (Please explain.)
1. Yes
2. No

3a. Who would be the best person at your company to ask for opinions
about whether the program is a good investment for the company?

Name & Title:

Phone Number

Is their fax number the same as yours? If not, record new fax number.

Fax Number

4. Using a scale from 1 to 5, where 1means not at all committed and 5 means
very committed: How committed would you say your company/organization is
to energy efficiency in the operation of the building(s)?

1 2 3 4 5
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5. Now that you have had a year or more to reflect, on a scale of 1-5, from not at
all satisfied to extremely satisfied, how satisfied are you with the training
you received? (in case anyone asks, but do not read: 1=not at all satisfied,
2=not satisfied, 3=neither satisfied or not satisfied, 4=satisfied, 5=extremely
satisfied.)

1 2 3 4 5

5a. Why do you say that?

6. I am going to read a list of operator activities. Please tell me if you conduct
this activity on a regular basis. If these are not part of your job
responsibilities let me know.

6A. Read the electric and gas meters once a month or more often?

1. Yes

2 No

3. Not part of job responsibilities
4 Don't know

6B. Review the electrical and gas utility bills on a monthly basis (either on

PC or by hand)

1. Yes

2. No

3. Not part of job responsibilities
4. Don't know

6C. Provide your supervisor with an idea about savings opportunities or
building management at least 3 or 4 times a year.

1. Yes
2. No
3. Not part of job responsibilities
4. Don't know
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6D. Know the location of documentation of how the HVAC system works
(equipment cut sheets, maintenance sheets, and operation
specifications)?
1. Yes
2. No
3. Not part of job responsibilities
4 Don't know

6E. Keep a maintenance log for HVAC equipment
1. Yes
2. No
3. Not part of job responsibilities
4. Don't know

6F. Keep a maintenance log for lighting equipment
1. Yes
2. No
3. Not part of job responsibilities
4 Don't know

6G. Record new and changed control settings
1. Yes
2. No
3. Not part of job responsibilities
4, Don't know

6H. Record user schedules for lighting and mechanical systems
1. Yes
2. No
3. Not part of job responsibilities
4 Don't know

7. Have you implemented any of the following changes since completing the

BOC training?
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7A. Changed scheduling for night shutdown (if so, please describe
changes.)
1. Yes
2. No
3. Not part of job responsibilities
4 Don't know
7B. Cleaned heating/cooling coils regularly
1. Yes
2. No
3. Not part of job responsibilities
4 Don't know
7C. Repaired gasketing on doors for air handler
1. Yes
2. No
3. Not part of job responsibilities
4. Don't know
7D. Checked condition of damper seals
1. Yes
2. No
3. Not part of job responsibilities
4 Don't know
7E. Do you currently use low energy type air filters (expanded area type)
1. Yes
2. No
3. Not part of job responsibilities
4. Don't know
7F. Does your facilities have one or more economizers?
1. Yes (go to 6G)
2. No
3. Don't know
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7G. Have you confirmed economizer operations (with check of mixed air
temperature or other methods)

1. Yes

2. No

3. Not part of job responsibilities
4. Don't know

7H. Does your facility have a chiller?
1. Yes (Go to 61)

2. No
3. Don't know
71. Have you done preventative maintenance on the cooling tower, such as
cleaning nozzles?
1. Yes
2. No
3. Not part of job responsibilities
4, Don't know
8. Is your facility participating in any of the energy efficiency programs offered
by your local utility?
1. Yes (If so, please describe.)
2. No
3. Don't know
9. In the last year, have you delamped or changed any of the facilities lighting

equipment to compact fluorescent, t-8s or other energy efficient lighting
equipment, or been involved in the implementation of any other energy
efficient equipment?

1. Yes (If so, please describe.)

2. No

3. Don't know
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10. Do you think having a Building Operator Certificate will be good for
advancing on your current job, or getting a new job if needed? [circle all that

apply]

A. Current job Yes No
B. New job Yes No
C. Other Yes No

10a. Why do you say that? (Ask for all responses)

11. Didyou know that the BOC Certificate is recognized in Washington, Oregon,
Idaho and Montana?

1. Yes

2. No

1la. Is this type of cross-state recognition important to you?
1. Yes
2. No
3. DK

12. Do you expect any other staff at your facility will enroll in the Building
Operator Certification Program?
1. Yes (GO to Q12a)
2. No (Go to 12b)
3. Don't know (Go to 12b)

12a. If yes, how many?

12b. Is anything happening in your facility that might affect whether other
staff enroll in the BOC?

1. Yes
2. No
12c. Isyour company/organization currently:

1 Growing
2 Downsizing
3 Stable
4 Other (record:
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13.  The training programs for building operator certification include continuing
education courses for level 1 students and level 2 elective courses. What type
of courses would you like to see offered for continuing education credits for
Level 1 recertification?

13a. What type of courses would you like to see offered for Level 2 elective
courses? (Explain that Level 2 focuses on troubleshooting and problem
solving if asked)

14.  Would you recommend the Building Operator Certificate program to people
doing the same type of work as yourself?
1. Yes (Go to Ql4a)
2. No (Goto Ql4b)
3. Don't know (Go to Q14b)

14a. What would you tell them?

14b. Will you put the BOC on your resume if you look for another job?
1. Yes
2. No
3. Don't know

15. Could you give me an estimate of the amount of square footage you oversee in
your building operations.

16. Do you have any additional comments?

17.  Finally, could you verify for me if your organization, ,isa
publicly or privately owned enterprise?
1. Public
2. Private
3. Other (specify: )
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Sample Dispositions
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BOC STUDY - INTERNAL O&M SUPERVISORS

FIELD START DATE: 03/22/01
FIELD END DATE: 04/18/01
LENGTH: 15.2 MINUTES

01 COMPLETED INTERVIEW

02 ARRANGE CALL-BACK - OUT OF OFFICE/HOME

03 RESPONDENT NOT AVAILABLE/TOO BUSY

04 NO ANSWER

05 ANSWERING MACHINE

06 BUSY

07 INCOMPLETE SURVEY - SCHEDULE CALL-BACK

08 REFERRED TO DIFFERENT TELEPHONE NUMBER

10 INITIAL REFUSAL

13 INITIAL REFUSAL - FINAL

15 BLOCKED NUMBER

20 DISCONNECT

21 BUSINESS/RESIDENTIAL NUMBER

22 FAX- MODEM LINE

23 LANGUAGE BARRIER

24 HEARING PROBLEM/OTHER PROBLEM WITH RESPONDENT

25 RESPONDENT GONE FOR REMAINDER OF SURVEY

26 TERMINATED SURVEY

34 DUPLICATED NUMBER

39 WILL CALL BACK GILMORE NUMBER

50 NQ - MISCELLANEOUS

53 NQ- CELLPHONE/PAGER/AUTOMATED SYSTEM

54 NQ- TOO SMALL BUS/HOME OFFICE/NO BO&M DEPT/NO FACL.
55 NQ- WRONG #

56 NQ- COMPANY POLICY - NO SURVEY

57 NQ- LEASES ONLY

58 NQ- CONTRACTS OUT BLDG OPER AND MAINTEN

59 NQ- OUT OF BUS/NO LONGER IN BUS. 10
63 NQ -REFUSED VERIFICATION FACILITY MANAGER 11
Total 459 741
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Appendix B

BOC STUDY - INTERNAL O&M SUPERVISORS

FIELD START DATE: 03/22/01
FIELD END DATE: 04/18/01
LENGTH: 15.2 MINUTES

Incidence

Completion Rate

Refusal Rate

Not Qualified
Bad number

Duplicate number

NQ percent of list

Bad or duplicate number percent of list

Total

Leases or contracts

As percent of list

REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7 0 L o
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Appendix B

BOC STUDY - CONTRACTED O&M SUPERVISORS

FIELD START DATE: 04/12/01
FIELD END DATE: 05/02/01
LENGTH: 13.6 MINUTES

01 COMPLETED INTERVIEW

02 ARRANGE CALL-BACK - OUT OF OFFICE/HOME
03 RESPONDENT NOT AVAILABLE/TOO BUSY

04 NO ANSWER

05 ANSWERING MACHINE

06 BUSY

07 INCOMPLETE SURVEY - SCHEDULE CALL-BACK

08 REFERRED TO DIFFERENT TELEPHONE NUMBER

10 INITIAL REFUSAL

13 INITIAL REFUSAL - FINAL

15 BLOCKED NUMBER

20 DISCONNECT

21 BUSINESS/RESIDENTIAL NUMBER

22 FAX- MODEM LINE

23 LANGUAGE BARRIER

24 HEARING PROBLEM/OTHER PROBLEM WITH RESPONDENT
25 RESPONDENT GONE FOR REMAINDER OF SURVEY
26 TERMINATED SURVEY

34 DUPLICATED NUMBER

39 WILL CALL BACK GILMORE NUMBER

50 NQ - MISCELLANEOUS

53 NQ- CELLPHONE/PAGER/AUTOMATED SYSTEM
54 NQ- TOO SMALL BUS/HOME OFFICE/NO BO&M DEPT/NO FACL.
55 NQ- WRONG #

56 NQ- COMPANY POLICY - NO SURVEY

57 NQ- LEASES ONLY

58 NQ- CONTRACTS OUT BLDG OPER AND MAINTEN
59 NQ- OUT OF BUS/NO LONGER IN BUS.

63 NQ -REFUSED VERIFICATION FACILITY MANAGER
Total

O|N|O|O|FR|FP|O|FP,[IN|[O|O|O|O|O|FRP|O|O|N|FRP|O|O|]OC|lW|lW|IN]|F]|O
O|Rr|O|O|IN|PRP|O|OIN|O|O|RP|O|O|IN|O|FRP|FP|IP|O|OC]|O|RP|WIW|IDN]|W
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Appendix B

BOC STUDY - CONTRACTED O&M SUPERVISORS

FIELD START DATE: 04/12/01
FIELD END DATE: 05/02/01
LENGTH: 13.6 MINUTES

Incidence

Completion Rate

Refusal Rate

Not Qualified
Bad number

Duplicate number

NQ percent of list

Bad or duplicate number percent of list

Total

Leases or contracts

As percent of list
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APPENDIX C

Regional Survey Data
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1040Z BUILDING OPERATORS CERTIFICATION SURVEY

— INTERNAL O&M SUPERVISORS

STATE
State from sample (2)

ettt h bbb bbb b bR e R e b bR e AR R e R e Re b e R e R e R e b e R e R e Re R e R e R e R e b e b e R e Re R e R e R e R e b e R e R e R e b e b e b e R et e bR e Rebebebebane 277 100%
Idaho.............. 33 12%
Montana. 25 9%
Oregon 72 26%
Washington 147 53%
INTO2
COVPANY <COWP >
Hello, This is with G|l nore Research G oup.

May | speak with the manager or supervisor of your buil ding operations and
mai nt enance staff?
I have the nanme <RESP >

<TI TLE >
If hel/she is the supervisor or manager of buil ding operations and nai ntenance
staff | could talk with hinlher.
NEW NAME and Tl TLE <NEWN >
ONCE ON LINE: Hello, ny nane is for the Northwest Energy Efficiency
Alliance. W are talking to nanagers and supervisors about education and
trai ning needs for building operations and mai ntenance staff. This study is
strictly for research purposes, we are not trying to sell anything.

S ettt E e E R R R R R R SRR R R SRR R R SRR R RS EeR R e R SRR R e R R e R R e R e R e R R e R R R e bR R R bR E R b 277 100%
CONLINUE ..ottt bbb bbb ettt 51 277 100%
INTO6
First may | please verify that you are a manager or supervisor of building operations and
maintenance staff ? (FACILITIES MANAGER OKAY)

= 277 100%

277 100%
Q1
How many building operators work on your staff, not including yourself?
N e e b e e ettt e et 277 100%
ZERO [ NONE ...ttt ses s e s st ssssesssasaessssensens 00000 21 8%
OINEE bbb bbb bbbt bbb bbbttt et et nn e 00001 38 14%
DON'T KNOW / REFUSED ......coiiirriteieirenesis ettt sse s 99999 5 2%

0+:0
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Appendix C

Q2
How many building operator supervisors are on staff, including yourself?
277 100%
4 1%
0 0%
Q3
| have some questions about your experiences with training programs. Have Y OU attended
any training or education programsin the last three years?
ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 277 100%
Y ettt R R bbbt 1 209 %
IO ettt R ARt 2 68 25%
Q4
Have YOU taken training AND received certification in ANY area of building operations
and maintenance?
ettt ettt AR R AR AR AR e AR R e e n s 277 100%
R ST 1 111 4%
No/taken but no certification 2 skipto XQ7 162 58%
DON't KNOW ......oereereerreereene e 3 skipto XQ7 1 0%
Certificate, Level one only 5 skipto XQ7 3 1%

REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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Appendix C

Q5
What type or types of certification have you received?

T ettt e e e e e e R e RS AEreE eER eeaeeAEee A e R et e 111 100%
Building Operators CertifiCalion........ocuerrreenesiseesesisesesese s sssssens 01 7 6%
Operating Engineering CertifiCation ...........coooveenvevccsesecee e sssseeeens 02 6 5%
Certified ENErgy ManagEr .........cocvueeeireneeeirecssie s sssssssesssssssssessssssssessssssssessssssssens 03 8 ™
Certified Energy Procurement Professional............ccccveeeeennenccssesssseseessesessnneens 04 2 2%
Certified Indoor Air Quality Professional ...........cccceerneeennenssssessseeseesse e 05 2 2%
Certified Indoor Air Quality TEChNICIAN........cccccevveeererce s 06 3 3%
Certified Testing, Adjusting, Balancing Professional ............ccocceovvverrnenesnneneneens 09 1 1%
1 01 TP 12 11 10%
2] 1= TP 13 12 11%
BOMA ..ottt sttt 3 3%
Building/Facilities Management 7 6%
Electrical CertifiCation/EIECITCIaN.......ccoverererirereeieirerieereseeie e 16 15 14%
L =10 1Y AN o [ 2 2%
Energy Conservation 1 1%
ENErgy EffECIENCY ..ottt 2 2%
Energy MaintenanCce/Management ...........cccceuvevereeinuninsesnesesse s esssssssssssssssssssssens 20 4 2%
EPA/Environment 3 3%
Emergency reSponSe/CPRIFITSt AT ..o sssessssssesessssssssenens 25 1 1%
Equipment Operation (Crane/FOrKIift).......cceviernenrennesessessseesesesesesessssesssenenas 27 4 2%
Fire Safety/Alarm/Response 2 2%
Hazardous Waste/HAZMAT 4 2%
Y T 10 P
OSHA ... 4 1%
REFITGEIBLION ..ot 9 8%
Other (specify) 24 22%
DON'T KNOW ...ttt bbb bbbt 5 5%
X7
Skip to XQ7 else Skip thisQ if NOT Q5=01; CONTINUE IFBOCONLY ELSE

WILL SKIPTO Q6 _
SKIPTO CONDITION REG: # STAFF RIGHT BEFORE Q6 QUESTION
Q5A
Is your Building Operators Certification NWBOA, NEEC or something else? IF NEEDED:
NWBOA is the Northwest Building Operators. NEEC is the Northwest Energy Efficiency
Council.

ettt ettt e ettt a e A e AR e R e AR AR AR e AR E AR AR R R et 3  100%
65-NWBOA ......oocovereene 1 3%
01-OTHER/ SPECIFY 2 67%
X5A

| Skipto INTO3 else SkipthisQ if  (Q5A=65,66,67); TERM IF'OTHER'
TERM IF SUPERVISOR HAS CERTIFICATION(S)
0 ’ 0 REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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Appendix C

XQ7

[Skip to Q7 else Skip this Q if Q1==00000; HAVE NO STAFF.

Q6
Has any of your staff taken training AND received certification in ANY area of building
operations and maintenance?

T ettt e e e e e e R e RS AEreE eER eeaeeAEee A e R et e 256  100%

01 125 4%

02 17 e

03 skipto Q7 110 43%

04 skipto Q7 4 2%
ettt ettt bt ae e AR E A e A e AR A £ A £ AR S e R AR E A e LA E AL e e A e AR AR e AR R bt et 142 100%
Building Operators CertifiCation.........ccevreirriniseiresseesesssie e sesssssessssssssesssssesssssssssssssssssesssnes 18 13%
Operating Engineering certification .... 5 2%
Energy Management certification 11 8%
Supervisory/Management/FacilitieS Management...........cccvereenenereenerneeseesseeeseseesesensess o4 5 2%
Safety Management/Safety/Fire Safety 11 8%
Hazardous Waste/Material Handling Management ..........coveneeneecneeensseesessesesseessesesneens 06 5 4%
Asbestos/Asbestos I nspector/Asbestos Removal/Abatement ...........ccvvnnnnnecsenneesenensd 07 14 10%
Boiler Operator/Boiler Certification/Boilers 25 18%
010 S o T= @] 0 1< o] TP 6 1%
Water System/Water Operator/Waste Water Management/Backflow Abatement................ 10 20 14%
Electrician/EleCtriCal/Lighting........coccereeireeiercsieisesse st ses s ssssssss et sssssssssssssssssesssses 11 48 A%
HV AC/REfrigeration/Fre0n RECOVETY .......cccvviieieirinseieisessssiesssessesssssssssssssssssesssssssssssssssssessses 12 52 3%
Maintenance (facility maintenance/equi pment maintenance/preventative maintenance)....13 9 6%
AT COMPIESSOIS ...eeveviiereeesesesssessesssssessesessssssssessssssssesssssessssssssesesssnssesesssssssessenssssessssssnsesssssnsesnsnes 15 2 1%
(0] 10/ o 11 1= SRRSO 16 5 1%
Equipment Operation (FOrKIift/Crane)..........covrrerrerreeerienisessessesesssessssessesseessssessesessenns 17 7 5%
Gas (Natural/Medical/High Pressure) 5 1%
HErDi CIAE/INSECHICIAR. ... euceerereceeie sttt et n 4 3%
INAOOr AT QUEITTY ...ttt 3 2%
Plumbing 2 1%
Welding/Cutting/Pipe fitting 3 2%
ONEE (SPECITY) et ettt sttt s s e 97 15 11%
DON'T KIMOW ...ttt et bbb bbb bbb 93 7 5%

REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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Q6B
| SkipthisQ if  NOT Q6A=01; ASK ONLY BUILDING OPERATOR CERTIFICATION

Is their Building Operators Certification NWBOA, NEEC or something else? IF NEEDED:
NWBOA is the Northwest Building Operators. NEEC is the Northwest Energy Efficiency
Council.

Appendix C

14  100%
5 36%
5 36%
1 e
3 21%
Q7
Do you consider certification in building operations and maintenance important for building
operations and maintenance staff?
e eturureusteeastre et ane e s ane R seea seeas e as R e e e A AR e eE R AnE e e ee A ee R et et et e anen 277  100%
1 153 55%
2 55 20%
3 skipto X9 65 23%
4 skipto X9 2 1%
5 skiptoX9 2 1%
X8
| am going to list some possible types of certification. Please rate how interested you would
be in each type of staff certification using a scale of minus 2 to plus 2, where minus 2
means 'not at all interested in this for your staff', plus 2 means 'very interested in this for
your staff', or any number in-between.
How interested would you bein ...
ettt ettt e ettt a e A e AR e R e AR AR AR e AR E AR AR R R et 208  100%
CONTINUE. ...ttt bbb 1 208  100%
QBA
(How interested would you bein...)
Conpetency based certifications?
IF NEEDED: Would you rate this certification minus 2 'not at al interested in this for your
staff,’ plus 2 'very interested in this for your staff' or some number in between?
208  100%
16 8%
5 2%
27 13%
63 30%
PLUS 2 very interested iNthiS ... sssenns 95 46%
DON'T KNOW [/ REFUSED ..ottt sssssaees 06 2 1%
0 ’ 0 REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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Q8B

(How interested would you bein...)

Certifications valid in other Northwest states

IF NEEDED: Specificadly OR, WA, ID, MT IF NEEDED: Would you rate this certification
minus 2 'not at all interested in this for your staff,’ plus 2 'very interested in this for your
staff' or some number in between?

ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 208  100%
MINUS 2 - not at all interested............ 51 25%
MINUS ..o 16 8%
ZERO - Neutral 30 14%
[ T 1 58 28%
PLUS 2 very interested in thiS ... ssesenaens 53 25%
DON'T KNOW / REFUSED .....oootririreerinresinsesnsesesesessesessesessessssessssessssessssssssssssssssesnes 0 0%
Q8C
(How interested would you bein...)

Certification that istransferable to other companies
IF NEEDED: Would you rate this certification minus 2 'not at al interested in this for your
staff,’ plus 2 'very interested in thisfor your staff' or some number in between?

ettt ettt ettt bttt E e e e e a e ae e ae e ae e ReE SRR e e A n At E LA b ebas bbb et E ettt 208  100%
MINUS 2 - not at all interested 41 20%
IMIINUS Lttt bbb bbb bbb 9 1%
ZERO - NEULFE ...ttt st 36 17%
PLUS 1. 53 25%
PLUS 2 very interested in this 69 3%
DON'T KNOW / REFUSED .....coovvvirineerinreeinsisinsssesssessssssssssssessssessssessssssssssssssssessssesnes 0 0%
Q8D
(How interested would you bein...)

Certification that is sponsored by trade associations
IF NEEDED: Would you rate this certification minus 2 'not at al interested in this for your
staff,’ plus 2 'very interested in this for your staff' or some number in between?

T vttt s e 208  100%
MINUS 2 - not at all interested 16 8%
MINUS L. 10 5%
ZERO - Neutral 38 18%
PLUS 1. 82 3%
PLUS 2 very interested in this 60 2%
DON'T KNOW [/ REFUSED ..ottt sssesaees 2 1%

REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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QSE

(How interested would you bein...)

Certification that is sponsored by private vendors

IF NEEDED: Would you rate this certification minus 2 'not at all interested in this for your
staff,’ plus 2 'very interested in thisfor your staff' or some number in between?

Appendix C

208 100%
28 13%
22 11%
48 23%
79 38%
PLUS 2 very interested in this 28 13%
DON'T KNOW / REFUSED .......ootiirrrenereeresesestsesessssesesesssssesessssssssessssssssessssssssesenns 3 1%
Q8F
(How interested would you bein...)
Internal certification by your company's training department
IF NEEDED: Would you rate this certification minus 2 'not at al interested in this for your
staff,’ plus 2 'very interested in thisfor your staff' or some number in between?
208 100%
46 22%
18 )
56 27%
50 24%
PLUS 2 very interested iNthiS ... sssssssssssessssssssesnns 05 31 15%
DON'T KNOW [/ REFUSED ..ottt ssss s 06 7 3%
Now | amgoing to read you a list of course topics that m ght be offered for
bui | di ng operations and nai ntenance staff. Please rate how i nterested you m ght
be in each of the follow ng types of courses for building or maintenance
oper ati ons.
Use a scale of minus 2 to plus 2, where minus 2 neans 'not at all interested,’
plus 2 is 'very interested or any nunber in between.
X9
screen
ettt tae bt et b b A b AR bR £ e A A £ e R A AR E A e e Ae A A eE LA E A £ E A e et A b e A et A b b e et b et bt 277 100%
CONTINUE ...ttt e bbb 1 277 100%
o ’ o REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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QoA

(How interested would you be in a course about...)

Energy Conservation Techniques

IF NEEDED: Would you rate your interest in this type of course for you or your operations
or maintenance staff a minus 2, not at all interested, plus 2, very interested, or some number

in between?

ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 277 100%
MINUS 2 - not at all interested 14 5%
MINUS ..o 12 4%
ZERO - Neutral 39 14%
[ T 1 101 36%
PLUS 2 very interested in this 110 40%
DON'T KNOW / REFUSED .......ootririneerenreeinsesessesesisessesessessssessssessssessssesssssssssssessssesnnes 1 0%
Q9B
(How interested would you be in a course about...)

HVAC Systems and Controls

IF NEEDED: Would you rate your interest in this type of course for you or your operations
or maintenance staff a minus 2, not at all interested, plus 2, very interested, or some number
in between?

ettt ettt ettt bttt E e e e e a e ae e ae e ae e ReE SRR e e A n At E LA b ebas bbb et E ettt 277 100%
MINUS 2 - not at all interested 32 12%
IMIINUS L.ttt 25 Po
ZERO - Neutral 34 12%
PLUS Lttt bbbt 81 2%
PLUS 2 very interested in this 103 37%
DON'T KNOW / REFUSED .....coovvvirineerinreeinsisinsssesssessssssssssssessssessssessssssssssssssssessssesnes 2 1%
QoC
(How interested would you be in a course about...)

Maintenance and related codes

IF NEEDED: Would you rate your interest in this type of course for you or your operations
or maintenance staff aminus 2, not at al interested, plus 2, very interested, or some number
in between?

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 277 100%
MINUS 2 - not at all interested 24 Po
MINUS L. 18 6%
ZERO - Neutral 56 20%
PLUS 1. 107 3%
PLUS 2 very interested in this 69 25%
DON'T KNOW / REFUSED .....coovvririneerersieinsesensisesesesssssssssssssssssessssessssssssssssssssessssesnes 3 1%

REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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Q9D
(How interested would you be in a course about...)

Indoor air quality

IF NEEDED: Would you rate your interest in this type of course for you or your operations
or maintenance staff a minus 2, not at all interested, plus 2, very interested, or some number

Appendix C

in between?

ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 277 100%
MINUS 2 - not at all interested 29 10%
MINUS ..o 19 e
ZERO - Neutral 44 16%
[ T 1 102 3%
PLUS 2 very interested in this 81 2%
DON'T KNOW / REFUSED .....oootririreerinresinsesnsesesesessesessesessessssessssessssessssssssssssssssesnes 2 1%
Q9E
(How interested would you be in a course about...)

Facility electrical systems

IF NEEDED: Would you rate your interest in this type of course for you or your operations
or maintenance staff aminus 2, not at all interested, plus 2, very interested, or some number
in between?

ettt ettt ettt bttt E e e e e a e ae e ae e ae e ReE SRR e e A n At E LA b ebas bbb et E ettt 277 100%
MINUS 2 - not at all interested 27 10%
IMIINUS L.ttt 14 5%
ZERO - Neutral 49 18%
PLUS Lttt bbbt 97 35%
PLUS 2 very interested in this 89 32%
DON'T KNOW / REFUSED .....coovvvirineerinreeinsisinsssesssessssssssssssessssessssessssssssssssssssessssesnes 1 0%
Q9F
(How interested would you be in a course about...)

Efficient Lighting Fundamentals

IF NEEDED: Would you rate your interest in this type of course for you or your operations
or maintenance staff aminus 2, not at all interested, plus 2, very interested, or some number
in between?

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 277 100%
MINUS 2 - nOt @t all iNtEreSteA......c.ocuiereecereerireirreisee et 01 26 Po
IMIINUS Lttt bbbt 02 25 Po
ZERO - NEULFE ...ttt st 03 70 25%
PLUS Lttt bbb bbbt 04 98 35%
PLUS 2 very intereSted iNthiS ...t esessssssesessssssssenenns 05 56 20%
DON'T KNOW / REFUSED .....coovvririneerersieinsesensisesesesssssssssssssssssessssessssssssssssssssessssesnes 06 2 1%
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Q9G

(How interested would you be in a course about...)

Energy Auditing

IF NEEDED: Would you rate your interest in this type of course for you or your operations
or maintenance staff aminus 2, not at all interested, plus 2, very interested, or some number

in between?

ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 277 100%
MINUS 2 - not at all interested 28 10%
MINUS ..o 22 8%
ZERO - Neutral 79 2%
[ T 1 88 32%
PLUS 2 very interested in this 58 21%
DON'T KNOW / REFUSED .....oootririreerinresinsesnsesesesessesessesessessssessssessssessssssssssssssssesnes 2 1%
Q9H
(How interested would you be in a course about...)

Preventive maintenance

IF NEEDED: Would you rate your interest in this type of course for you or your operations
or maintenance staff aminus 2, not at all interested, plus 2, very interested, or some number
in between?

ettt ettt ettt bttt E e e e e a e ae e ae e ae e ReE SRR e e A n At E LA b ebas bbb et E ettt 277 100%
MINUS 2 - not at all interested 15 5%
IMIINUS L.ttt 7 3%
ZERO - Neutral 34 12%
PLUS Lttt bbbt 92 3%
PLUS 2 very interested in this 128 46%
DON'T KNOW / REFUSED .....coovvvirineerinreeinsisinsssesssessssssssssssessssessssessssssssssssssssessssesnes 1 0%
Qal
(How interested would you be in a course about...)

Electrical systems Maintenance and Troubleshooting

IF NEEDED: Would you rate your interest in this type of course for you or your operations
or maintenance staff aminus 2, not at all interested, plus 2, very interested, or some number
in between?

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 277 100%
MINUS 2 - not at all interested 17 6%
MINUS L. 15 5%
ZERO - Neutral 48 17%
PLUS 1. 93 A%
PLUS 2 very interested in this 102 3%
DON'T KNOW / REFUSED .....coovvririneerersieinsesensisesesesssssssssssssssssessssessssssssssssssssessssesnes 2 1%
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Q9J

(How interested would you be in a course about...)

Refrigeration Equi pment Maintenance and Troubleshooting

IF NEEDED: Would you rate your interest in this type of course for you or your operations
or maintenance staff aminus 2, not at all interested, plus 2, very interested, or some number

Appendix C

in between?

ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 277 100%
MINUS 2 - not at all interested 53 19%
MINUS ..o 30 11%
ZERO - Neutral 56 20%
[ T 1 72 26%
PLUS 2 very interested in this 64 23%
DON'T KNOW / REFUSED .....oootririreerinresinsesnsesesesessesessesessessssessssessssessssssssssssssssesnes 2 1%
Q9K
(How interested would you be in a course about...)

HVAC Controls Maintenance and Troubleshooting

IF NEEDED: Would you rate your interest in this type of course for you or your operations
or maintenance staff aminus 2, not at all interested, plus 2, very interested, or some number
in between?

ettt ettt ettt bttt E e e e e a e ae e ae e ae e ReE SRR e e A n At E LA b ebas bbb et E ettt 277 100%
MINUS 2 - not at all interested 30 11%
IMIINUS L.ttt 28 10%
ZERO - Neutral 35 13%
PLUS Lttt bbbt 73 26%
PLUS 2 very interested in this 110 40%
DON'T KNOW / REFUSED .....coovvvirineerinreeinsisinsssesssessssssssssssessssessssessssssssssssssssessssesnes 1 0%
QoL
(How interested would you be in a course about...)

Heating equipment M aintenance and Troubleshooting

IF NEEDED: Would you rate your interest in this type of course for you or your operations
or maintenance staff aminus 2, not at all interested, plus 2, very interested, or some number
in between?

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 277 100%
MINUS 2 - not at all iNtEreSteA ...t 01 31 11%
IMIINUS Lttt bbbt 02 20 e
ZERO - NEULFE ...ttt st 03 46 17%
PLUS Lttt bbb bbbt 04 90 32%
PLUS 2 very intereSted iNthiS ...t esessssssesessssssssenenns 05 89 32%
DON'T KNOW / REFUSED .....coovvririneerersieinsesensisesesesssssssssssssssssessssessssssssssssssssessssesnes 06 1 0%
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Appendix C

Q10
Are there any other training topics which you or your staff would be interested in that |
have not mentioned?

T ttttetuet ettt bt bt e et ee et a L h et as e ae et u e ae A aeE SR SR AneaeE AL E et nE LA eE e eEa et ettt st st nt et anen 277 100%
No / No other training topiCs Of INLErESt........ccovvcecirreceeeee s 182 66%
Y €S- SUCN 8S? SPECIFY ...ttt e bbb 9 3%
Peopl e Skills’fCommunication Skills/Handling Personnel |ssues 9 3%
Safety management/Safety/fire SEfEtY ... e 16 6%
Hazardous waste/material handling management ..........ccocovevverecsnerscsenesseseennens 12 1%
Asbestos/ashestos inspector/ashestos remoVal .........ccvervenrenvenessseseeseseseeeeees 4 1%
Water system/water operation/waste water management ...........oovcveeereeereeenneennas 15 5%
M ai ntenance(equi PMENT/GrOUNGS) .........ccureeeerreerreerreesrees s ssse s sessssesseaes 5 2%
ROOFING -ttt b 4 1%
Hydraulics 2 1%
Computer SKill (CAD/LAN/ELC.) ..ottt ssssenns 1 6 2%
PUMIPING ...ttt bttt ettt ettt ettt b et et et b st e st ssesntsesnens 2 1%
Air Compressors 4 1%
BIOH OIS ..ttt bbb bbbt 11 1%
Building Maintenance (pai nt/clean/repair/plumbing) 14 5%
Building's automated controls (doors/l ocks/information systems/fire control panels).....16 8 3%
EI€CtriCAl/IOW VOITAGE.......cceevreereeeeice ettt nnse s 3 1%
First Aid/blood born pathogens/medical equipment 5 2%
Earthquake/structural saf ety/iNSPECLiONS..........cveeevreererierereereeereeenee e seersenens 4 1%
ADA ISSUBS ...coveereereireseeseseesessessssessssessssesssessssssssssssssasssssessssssssssssessssssssssssssessssessssessssesssssssssssnnes 2 1%
DON't KNOW/ NOL SUFE ...ttt sessas st sa et senssesees 5 2%
REFUSE ...ttt ettt bbbttt 0 0%
Q11
Areyou planning to attend or send any of your building and operations staff to any training
or continuing education activities in the coming year?

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 277 100%

01 189 68%
02 skiptoQ13 72 26%
03 skiptoQ13 16 6%
X12
I'm going to read some types of training. For each please tell meif you or at least one staff
person plan to attend any of the following types of training activitiesin 2001?
Wheat about ...

ettt ettt AR R AR AR AR e AR R e e n s 189  100%
L0 I 1L 1 189  100%
REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7 0 ’ o
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Q12A

(Do you or at least 1 staff member plan to attend...) A vendor workshop or seminar for a
specific piece of equipment?

Appendix C

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 189  100%
Y €St 130 69%
No/ Will not attend......... 41 22%
Maybe/Depends................ 17 %
Don't know/ Not Sure 1 1%
Q12B
(Do you or at least 1 staff member plan to attend...) Government regulation training course
such as OSHA training?

ettt ettt AR R AR AR AR e AR R e e n s 189  100%
=5 1 111 5%%
No/ Will not attend 58 31%
MAYDE/DEPENGS........cecvreeeeeeceriie ittt 16 8%
DON't KNOW/ NOE SUFE.......oeeeeereriecte sttt 8 4 2%
Q12C
(Doyouor at least 1 staff member plan to attend...) In-house training?

T 189  100%
S R 152 80%
No / Will not attend 31 16%
MAYDEIDEPENGS........oceceeeeecte ettt bbb es s st en s e 6 3%
Q12D
(Doyou or at least 1 staff member planto USE...) Training materials or videos

= 189  100%

133 70%
45 24%
11 6%
Q12E
(Do you or at least 1 staff member plan to attend..) Trade shows or professional
conferences

e eturureusteeastre et ane e s ane R seea seeas e as R e e e A AR e eE R AnE e e ee A ee R et et et e anen 189  100%
Y ES.ovrreererrereseneseseseansenens 134 71%
No / Will not attend 40 21%
MAYDE/DEPENGS........cecvreecerceciriierieetr e 15 8%
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QL2F
| SkipthisQ if  NOT Q12E=1,3; SKIP IF Q12E=NO,DK/REF

(Do you or at least 1 staff member plan to attend...) Seminars offered at trade shows or
professional conferences

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 149  100%
Y €Sttt 108 2%
No/ Will not attend......... 15 10%
Maybe/Depends................ 23 15%
Don't know/ Not Sure 3 2%
Q12G
(Do you or at least 1 staff member plan to attend...) A Community or technical college
course

ettt ettt AR R AR AR AR e AR R e e n s 189  100%
=5 81 43%
No / Will not attend 90 48%
MAYDE/DEPENGS........cecvreeeeeeceriie ittt 17 )
DON't KNOW/ NOE SUFE.......oeeeeereriecte sttt 8 1 1%
Q12H
(Doyou or at least 1 staff member plan to attend...) BOMA certification courses

T ettt e e e e e e R e RS AEreE eER eeaeeAEee A e R et e 189  100%
Y €St 49 26%
NO / Wil NOL GIEENG........ceeeeceririrecie ettt 117 6290
MAYDEIDEPENGS........oceceeeeecte ettt bbb es s st en s e 15 8%
Don't know/ Not Sure 8 1%
Q12l
(Do you or at least 1 staff member plan to attend...) An Operating Engineers Training
course?

ettt ettt e ettt a e A e AR e R e AR AR AR e AR E AR AR R R et 189  100%
Y €Sttt 53 28%
No/Will not attend......... 114 60%
Maybe/Depends................ 21 11%
Don't know/ Not Sure 1 1%
Q13

|SkipthisQ if  Q1==00000; SKIPIF NO STAFF
Do you set or make individual professional or job development goals with your operations
and maintenance staff?
256  100%
201 7%
53 21%
2 1%
REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7 0 ’ o
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Appendix C

Q14
What are some of the things you consider in deciding whether or not to send yourself or
your staff to training?

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 277 100%
Time/Staff availability .......cccoveeeveeenenne 64 23%
MONEY ..ot 122 44%
LOCEHON.....oveierieireeereeeree e 61 22%
INStruCtOr/SPONSOL........ccoveeeeerereeereresenens 15 5%
Length of training ........cccoeveveeerererceennne, 23 8%
SUDJECE r€a.....covveeeerererreree e 71 26%
Difficult tO gt @DPrOVAL........ceeiereeirecireeeei e 3 1%
Person needs the training/Job growth 93 A%
Required by 18w fOr COMPENY. ..o ses s 18 6%
Gain/Benefit to the company 92 33%
PEISONEI TNEEIESL.......cceceeeieeeirer ettt be e bbbt b s 13 5%
COITITICALION ...ttt ettt 5 2%
Quality of course (what the employee will benefit fromit) ......ccoovveveevevcccevenceen, 13 5 2%
Most Up to dat€ iNfOrMEALiON.........cccvveieeerrecce e 14 7 3%
Subject matter isrelevant/addresses our Needs/USEf Ul.........covveeceeevevecerereecieseseees 15 15 5%
Follow-up traiNing Or SCHOOITING ..o e snnns 16 4 1%
Nothing/No NEEd fOr traiNING........cccvriierererererrese s ssse e senes 00 2 1%
DON'T KNOW/ NOE SUFE ...ttt ieee st 9% 8 3%
Lo T 9 2 1%
Q15
| am going to read a list of operator activities. Thinking of your staff members most likely
to take training, please tell me whether you believe these employees implement the
following activities on aregular basis. Do they...

IF NEEDED: Just the three people most likely to attend.

T ettt e e e e e e R e RS AEreE eER eeaeeAEee A e R et e 277 100%
CONTINUE . ...ttt seas e sea sttt ettt 1 277 100%
Q15A
(Doyou or do they) . . . Read the electric and gas meters once a month or more often?

IF NEEDED: Just the three people most likely to attend training.

Tttt 277 100%
Y €St 101 36%
NO oo 159 57%
Not applicable to job 16 6%
DON'T KIMOW ...ttt s st 1 0%
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Appendix C

Q15B
(Do you or do they) . . . Review the electrical and gas utility bills on a monthly basis?
(Either on PC or by hand).

IF NEEDED: Just the three people most likely to attend training.

ettt ettt ettt bttt E e e e e a e ae e ae e ae e ReE SRR e e A n At E LA b ebas bbb et E ettt 277 100%
Y €Sttt 184 66%
NO oo 81 2%
Not applicable to job 11 1%
Don't KNOW .....c.ccccureucerennen. 1 0%
Q15C
(Do you or do they) . . . Provide ideas about savings opportunities or building management
at least 3or 4 timesayear?

IF NEEDED: Just the three people most likely to attend training.
N PP 277  100%
=5 1 215 8%
IO oottt ettt s e a R RS AR A ARt E et et 2 55 20%
Not applicable to job 6 2%
DON'T KNOW ...ttt bbb bbb 1 0%
REFUSE ...ttt e ettt 0 0%
Q15D
(Do you or do they) . .. Know the location of documentation of how the HVAC system
works?
IF NEEDED: Equipment cut sheets, maintenance sheets and operation specifications.

IF NEEDED: Just the three people most likely to attend training.

Tt 277 100%
Y €Sttt 231 83%
NO oot 33 12%
Not applicable to job 11 2%
Don't KNOW ......ccocveeererennens 2 1%
1o T 0 0%
Q15E
(Doyou or do they) . ..

Keep amaintenance log for HV AC equipment?
IF NEEDED: Just the three people most likely to attend training.

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 277 100%
Y €Sttt 189 68%
IO ettt ettt R bR bbbt 77 28%
Not applicable to job 10 2%
Don't know 1 0%
REFUSE ...ttt 0 0%
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Q15F

(Do you or do they) . . . Keep amaintenance log for lighting egquipment?
IF NEEDED: Just the three people most likely to attend training.

Appendix C

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 277 100%
Y €St 132 48%
[N\ o 137 4%
Not applicable to job 5 2%
Don't KNOW .....c.ccccureucerennen. 3 1%
Refused.......coocvevcrrecerennn. 0 0%
Q15G
(Do you or do they) . . . Record new and changed control settings?

IF NEEDED: Just the three people most likely to attend training.

e eturureusteeastre et ane e s ane R seea seeas e as R e e e A AR e eE R AnE e e ee A ee R et et et e anen 277  100%
Y ES.ovrrrerereeresesessesessenssnas 190 69%
o U 79 2%
Not applicable to job 7 3%
Don't know 1 0%
REFUSE ...ttt ettt 0 0%
Q15H
(Do you or do they) . . . Record user schedules for lighting and mechanical systems?

IF NEEDED: Just the three people most likely to attend training.

Tttt 277 100%
Y €St 131 47%
NO oo 134 48%
Not applicable to job 5 2%
Don't KNOW .....c.cccereeeerennen. 7 3%
REFUSE ...ttt et 0 0%
Q15
(Doyou or do they) . . . Clean heating or cooling coilsregularly?

IF NEEDED: Just the three people most likely to attend training.

D ttetrest vttt e et R oA R oA e AR A E e e e e R e A ee R e R et et aen 277 100%

(=S 1 206 4%
63 23%

NOt aPPlICADIE L0 JOD ... 3 7 3%
DON'T KNOW ...ttt bbb bbb 4 1 0%
REFUSE ...ttt e ettt 5 0 0%
e ’ o REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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Q15
(Doyou or dothey) . . . Repair gasket on doors for the air handler?
IF NEEDED: Just the three people most likely to attend training.

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 277 100%
Y €St 148 53%
[N\ o 106 3B%
Not applicable to job 16 6%
Don't KNOW .....c.ccccureucerennen. 7 3%
Refused.......coocvevcrrecerennn. 0 0%
Q15K
(Do you or do they) . . . Check the condition of damper sealsregularly?

IF NEEDED: Just the three people most likely to attend training.
277  100%
147 53%
113 1%
NoOt apPliCADIE 1O JOD ... s 3 9 3%
Don't know 8 3%
REFUSE ...ttt ettt 0 0%
Q16
Do your facilities have one or more economizers?
T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 277 100%
154 56%
89 32%
34 12%
0 0%
Q16A
[Skipto+3if  Q16=1
Do you or do your employees confirm economizer operations (by checking the mixed air
temperature or some other methods)?

ettt ettt AR R AR AR AR e AR R e e n s 123 100%
Y ES.ovrreerereeresesessessssenssnas 26 21%
N0 73 5%
Not applicable to job 12 10%
Don't KNOW ......ccocevueererennes 12 10%
Refused.......coocveneerencinenen. 0 0%
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Q16B
Doesyour facility have achiller?
123 100%
39 32%
73 5%
11 Po
0 0%
Q16C
[SkipthisQ if  Q16B=1
Do you or do your employees do regular preventative maintenance on the cooling tower,
such as cleaning nozzles?
ettt ettt e ettt a e A e AR e R e AR AR AR e AR E AR AR R R et 84  100%
Y 5ttt bR Rt 11 13%
INO cooee et ereeeessesesee e e s e e e e e s e s e s e s ee s R AR E AR E AR e e e s 44 52%
Not applicable to job 26 31%
DON'T KNOW ...ttt sas sttt nn st e nnseseesennans 3 4%
REFUSE ...ttt ettt ettt 0 0%
Q17
Is your facility participating in any of the energy efficiency programs offered by your local
utility?
T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 277 100%
151 55%
114 1%
12 1%
0 0%
Q19
| SkipthisQ if  Q6B=01,02 ;SKIPIFHAS CERTIFICATION |
Are you aware of the Building Operators Certification offered by the Northwest Energy
Efficiency Council (NEEC) or the Northwest Building Operators Association (NWBOA)?
(MUST BE ONE OF THESE TWO)
ettt ettt AR R AR AR AR e AR R e e n s 276  100%
1 108 3%
2 skiptoX20 163 5%
3 skipto X20 5 2%
4 skiptoX20 0 0%
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Q19A

How did you hear about the Building Operators Certification?
(do not read, record the first mention)

109 100%
13 12%
5 5%
Friend OF COIIEAQUE.........c.ouiee et 03 13 12%
Conference or trade show.... .04 15 14%
Trade newsletter.................... .05 10 %
Mailing/Advertisement/Flyer R 0 5} 32 2%
PErSONal EXPEITENCE......c.cuieeeieretereiree et 07 4 2%
1010 . 08 3 3%
Utility Company SRR 0. 3 3%
SCHOOI/COIEJE ...ttt 10 2 2%
1 1%
7 6%
1 1%
Q198
Have you considered going yourself or sending any of your staff to earn a building
operators certification?
109 100%
65 60%
42 3%
2 2%
0 0%
Let me tell you a little nore about the program
The Building Operator Certification offers two levels of certification.
first level includes seven courses covering a variety of building systens
topi cs such as HVAC, buil di ng nai nt enance codes and energy conservation
techni ques. The course lasts for NI NE days, though these days are not
necessarily consecutive. You are certified after the course work is conpl eted
and the certificate is renewed annual ly by continui ng educati on courses.
The second | evel focuses on trouble shooting systens and requires |evel
certification.
PRESS ENTER TO CONTI NUE @X20
X20
screen
ettt bbb bR bR e R AR R e R e Re bR e R e R e R e R e R e AR e R e R e Re R e R e bR e b e R e R e R e R e R e R e R e b b e b eRe R e R e R e Re R b e R ebane 277 100%
CONTINUE. ..ottt a et a sttt bt a ettt s st snnnas 1 277  100%
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Q20

Now that you have heard alittle more about the course, would you consider going yourself
or sending any of your staff to earn building operators certification?

Appendix C

OSSOSO 277 100%
128 46%
NN PSPPI 2 skiptoQ23 108 3%
DON'T KNOW ...ttt as s st s st sn et es s ansesnsnnnans 3 skipto Q22 40 14%
[ 11 PP 4 skipto Q23 1 0%
Q20A
Including yourself, how many staff members do you think you might send?

S ttetse et et et eSS e e E e s e e AR RSEASEASE1OE YO E N E PR PR E R R RRE AR ASEASE1OE N R AR b E PR E R R R RRERSEASESSE RO 10E 128  100%
DON'T KNOW / REFUSED .....ootiiriririereeneineiseeesisessiseesessesssssessssessssnsssssssssssnees 99999 5 4%
X21

| Skip to Q22 else Skip thisQ if Q20A==0; SKIPIF ZERO PLAN TOATTEND
Q21
How much would you be willing to pay per person to attend the 9-day building operators
certification's seven course training series and be certified for two years?

T retree et e e e R SRR RSSO S 1O E NS AOE SRR SRR SRR RRSRRSERSE RS RO AR RO E e EsRR SRR R AR SRRSO RO E 126  100%
NOTHING NOT WILLING TO PAY ..o eeerirteene s esese s teesessessseseseesenens 0000 7 6%
DON'T KNOW ...ttt sessa ettt es et ses 9998 53 42%
L S S0 PP 9999 skip to Q22 3 2%
XQ21
Skipto* if RNG (Q21,0000,0850,1050,9990) ; SET ANSWER FROM Q21 INTO

RANGES
SET RANGE OF ANSWER GIVEN IN Q21

OSSOSO 123 100%
ZERQO TO 849 ...ttt sttt ettt 40 33%
850 TO 1049......cceeeieieieeeee ettt b bbb bbbttt et na b b nnnes 17 14%
1050 OR OVER 13 11%
D/K [ REFUSE. ..ot sttt ess s s snssnnans 53 43%
Q21A

[SkipthisQ if ~ XQ21=2,3; SKIPIF SAID 850 OR OVER |
Would you be willing to pay $850?

S ttetse et et et eSS e e E e s e e AR RSEASEASE1OE YO E N E PR PR E R R RRE AR ASEASE1OE N R AR b E PR E R R R RRERSEASESSE RO 10E 93 100%
Y Bttt R R b 01 39 42%
INO ottt ettt bbb bR R R bbb 02 skiptoQ22 26 28%
DON'T KNMOW ...ttt 03 skipto Q22 28 30%
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Q21B

|SkipthiSQ if  XQ21=3; SKIPIF SAID 1050 OR OVER

Would you be willing to pay $1050?

56  100%
22 3%
24 43%
9 16%
1 2%
Q22
If you were hiring a new employee, how important would having a building operating
certificate be in your hiring decision? Would you say having abuilding operators certificate
would be very important, somewhat important or not important to you?
ettt ettt AR R AR AR AR e AR R e e n s 168  100%
VEIY TIMPOTLBNT ...ttt et 27 16%
Somewhat important 90 54%
NOE TMPOITANT. ...ttt 44 26%
DON'T KNOW ...ttt et sa sttt 6 4%
REFUSE ...ttt ettt ettt 1 1%
Q23
Finally, I'd like to ask you a few questions about you and your organization only to group
your answers with others. How long have you been in building operations and
mai ntenance?
ENTER WHOLE YEARS
ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 277 100%
REFUSED ...ttt ettt bbbt P9 3 1%
Q23A
In the last year, have you delamped or changed any of the facilities lighting equipment to
compact fluorescent, T-8s or other energy efficient lighting equipment, or been involved in
the implementation of any other energy efficient equipment?
277 100%
212 T1%
65 23%
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Q238

With all the recent talk about energy shortages and calls for energy conservation, on ascale
of 15, how has this affected your building operations practices. Would you say 1 for
"nothing has changed”, 5 for "you have changed your practices a great deal” or some
number in between?

Appendix C

ettt ettt ettt bttt E e e e e a e ae e ae e ae e ReE SRR e e A n At E LA b ebas bbb et E ettt 277 100%
Nothing has changed 32 12%
2 e 57 21%
S e 88 32%
Ao 56 20%
Changed practices agreat deal 42 15%
DON'T KNOW ...ttt se st sessss s st ss s ss s se et et nesssnssssessnssnsnenensens 2 1%
Q23C
Since the energy shortages began, has the priority for considering energy efficiency in
operation and maintenance at your facility stayed the same or become more important?

T ettt e e e e e e R e RS AEreE eER eeaeeAEee A e R et e 277 100%
Stayed thesame.........ccocevenrreencrnesernenas 53 19%
Become more important 224 81%
Q24
Areyou amember of any of the following professional or trade associations?

READ 1-6

ettt ettt ettt E et e e E A E LA £ E e RS Eue RS E R unE AR ee et A b bR bbbt anes 277
International Assoc. of Facility Managers (IFMA)......cccvenveneeeneseeesenseeeens 14
Building Owners and Managers Association (BOMA) .......cccovvvrenrereesenenseneennens 27
Hospital Engineering/American Society of Health Care Engineering 19
Oregon School Facility Managers Association (OSFMA) ... nesesesesesessesesesssneees 6
Washington Association of Maintenance and Operations Administrators (WAMOA) or.....05 16
Operating ENGINEErS UNIONT? ..ot ssse s sesssssssssssnssssssssssssesnns 06 6
NONE OF TNESE......ee ettt 197
Don't know / Not sure 1
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Q24A

Are you a member of any other professional or trade associations that | have not
mentioned?
CLARIFY FORNAME IF INITIALS

T ettttetuet ettt bt E e e et e eE A as b eEueEeEue e u s ueE S AnE SR nE LA ee LA e AL e e Rt A AR R nE bbbt ettt nE e 276  100%
Yes- Such as? OTHER MISCELLANEQUS ... 41 15%
AFE - American FacCility ENQINEENS ......cccvveveeirierceesessse s ssssssssssssssssens 3 1%
APPA -Association of Physical Plant Administrators 7 3%
ASHRAE - American Society Heating Refrigeration and Air Conditioning Engineers ....04 5 2%
IBOA - Idaho Building Operators ASSOCI @i ON.........ccvurerereeereresensresssseeireressssssssessssssssssssseses 4 1%
|EEE - Institute for Electronic and Electric Engineers 2 1%
NWA - National HOSPital ASSOCIBLION.........cvuerreeeirieeereereeeseeesesssese s sesesseaes 1 0%
NWBOA - Northwest Building Operators ASSOCIatiON........c.oceeeeerrieerneremereeerseesseesseseeneens 08 3 1%
RSES - Refrigeration Service Engineer Society 6 2%
IREM - Institute of Real Estate Management...........ccverreerrennerneneeneesneesseeessessssesssseseseeaes 3 1%
NFPA - National Fire ProteCtion AQENCY........covievivreniiesesssesesssssesssssssssssssssesssssssssssssssssens 5 2%
|EE - Inspectors of Electrical Engineering 1 0%
AEE - Association of ENergy ENQINEEYS.......cccceveiceiesese sttt ssssssssssssssssseses 2 1%
AlA - American INstitute Of ArChITECES........cceircireeireeree e 2 1%
TEMIA ettt 2 1%
Washington State Health Care Engineers 2 1%
NO, NOt aMEMDES tO @MY OLNENS ... seeas 00 192 0%
DON't KNOW / INOE SUFE ...t sss s sss st ssnssssenssnsnsnes 98 3 1%
Q25
What is the approximate square footage of the total CONDITIONED space your staff
maintains?

D ttetrest vttt e et R oA R oA e AR A E e e e e R e A ee R e R et et aen 277 100%
DON't KNOW/NOL SUFE ...ttt ettt ssssses 999998 25 %
1 Million SQ FEEL OF MOTE ..o MMMMMM 53 19%
Q26
Do you currently work in a private sector or public sector facility?

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 277 100%

123 4%
154 56%
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Q27
Which of the following best describes the type of business your company is engaged in?

T ettt e e e e e e R e RS AEreE eER eeaeeAEee A e R et e 154  100%
Retall ..o, 2 1%
(C17010/= VA 0 0%
Manufacturing 6 2%
OffiCe v, 17 11%
(oo [0 1 g o SN 1 1%
Wholesale or Warehousing 2 1%
MediCal ......coeeerreererrerereeree e 18 12%
SCOOIS....eeeereeereeeree et 58 3B%
Or another part of the PUDIiC SECLOM? ... 60 38 25%
GOVEIMIMENT ...ttt b bbbt bbb bbb bbb bbb b bbbt ebeb et et ebesebebenenas 09 5 3%
PUBIIC ULTTITY ..ttt ettt e 10 4 3%
QLI 15010 = o o I 11 3 2%
Q28

[SkipthisQ if  Q26=2
Which of the following best describes the type of facility your operators manage?

ettt ettt ettt bttt E e e e e a e ae e ae e ae e ReE SRR e e A n At E LA b ebas bbb et E ettt 123 100%
OffiCe v 37 30%
Lodging 4 3%
Wholesale Or War€hOUSING ..ot sssssssssssssssssessens 06 19 15%
Medical 19 15%
Schools 5 4%
Or another part of the PUDIIC SECLOM? ... 60 5 2%
= T 1=t L OO T TR 09 32 26%
SNIPYBIU......cooiec e 10 2 2%
GENDR

277 100%
247 8%
30 11%
INTO1
That's all my questions. If you would like a copy of the results of this survey they will be
available in the fall at the Alliance website located on the Internet. Thank you for your time
and cooperation.
COMPIELEA INLEIVIOW. ...ttt nnees 01 277 100%
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1040Z BUILDING OPERATORS CERTIFICATION SURVEY
— CONTRACTED O&M SUPERVISORS

STATE
State from sample (2)
(1/451)
ettt eheh et heh e h b bR bbb R R bR R e b e b e R e Re R e R e R e R e R e R R e R e R e R e R e Re R e bR e R e R e b e R e R e R e R e R e R e b e bbb e b e bR e R e b e bR e Rebebebebns 64 100%
FABNO0... ettt ID 7 11%
1Y/ 0] 01 7= 4 = TSP MT 6 %
Oregon 17 2%
WaAShINGLON ..ot WA 34 53%
COVPANY <COWP >
Hello, This is with Gl nore Research G oup.
May | speak with the business owner or a manager or supervisor of your building
operations and mai ntenance activities?
| have the nanme <RESP >
<TI TLE >
If he/she is the owner or supervisor of building operations and nai ntenance
activities, could | talk with hinl her?
NEW NAME and TI TLE <NEWN >
ONCE ON LINE: Hello, ny nane is for the Northwest Energy Efficiency
Alliance. W are talking to owners and supervisors of contract building and
operations mai ntenance servi ces about education and training needs for building
operations and mai ntenance staff. This study is strictly for research purposes,
we are not trying to sell anything.
I's now a convenient time to ask you a few questions?  @NT02
YES, 51- CONTI NUE
ko 52- RECORD NEW NAME & TI TLE
02- ARRANGE CALLBACK
PRESS F1 TO SEE ALL AVAI LABLE CCDES. PRESS F7 FOR | F NEEDED STATEMENTS.
INTO2
(1/ 489)
64 100%
64 100%
INTO6
First may | please verify that you are an owner, a manager or supervisor in a building
operations and maintenance services company? (FACILITIESMANAGER OKAY)
(1/491)
S ettt E e E R R R R R R SRR R R SRR R R SRR R RS EeR R e R SRR R e R R e R R e R e R e R R e R R R e bR R R bR E R b 64  100%
Y BS - CONLINMUE.......ceeieieeeeetsect sttt bbbttt 01 64 100%
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Q1
How many building operators work in your company, not including yourself?
(1/493)
64 100%
6 Po
6 Po
5 8%
(11/498)
64 100%
2 3%
1 2%
Q3
| have some questions about your experiences with training programs. Have Y OU attended
any training or education programsin the last three years?
(11/503)
64 100%
32 50%
32 50%
Q4
Have YOU taken training AND received certification in ANY area of building operations
and maintenance?
(1/504)
ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 64 100%
Y 5ttt bbb R bbbt 1 21 3%
No/taken but NO CErtIfICALION ........ccceeirecece bbb 2 => XQ7 43 67%

(1/505 - 507 - 509 - 511)

PPV 21  100%
Certified Indoor Air Quality TEChNICIAN.......ccverrieerieerire e 06 1 5%
Carpet/floor(cleaning/Mai NtENEINCE).........cc v 10 8 33B%
*Fire and Water restoration/Ceiling reStoration............cverveeerneeeereeseserseseenesssesceseeens 11 N 4 19%
*Contractors Liscense N 2 10%
* ASDESLOS ..o N 2 10%
FOSHA ettt N 2 10%
(01 0TC B 07 1Y) PO 0] 4 19%
Don't know X 2 10%
REFUSEA ... ..ottt X 1 5%
REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7 0 ¥ 0'
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X7

=>XQ7 else=> +1if NOT Q5=01; CONTINUE IFBOC ONLY ELSEWILL SKIP
TOQ6_

SKIPTO CONDITION REG: # STAFF RIGHT BEFORE Q6 QUESTION

(1/513)

Q5A
Is your Building Operators Certification NWBOA, NEEC or something else? IF NEEDED:
NWBOA is the Northwest Building Operators. NEEC is the Northwest Energy Efficiency

Council.
(1/514 -516 - 518)

S ttetse et et et eSS e e E e s e e AR RSEASEASE1OE YO E N E PR PR E R R RRE AR ASEASE1OE N R AR b E PR E R R R RRERSEASESSE RO 10E 0 0%
65-NWBOA ..o, 0 0%
BO-INEEC ..ot et s sse s bbb 0 0%
01-OTHER/ SPECIFY 0 0%
02-BOMA 0 0%
67-Don't know/Refused 0 0%
X5A

|:> INTO3 ese=> +1if (Q5A=65,66,67); TERM IF'OTHER'
TERM IF SUPERVISOR HAS CERTIFICATION(S)
(1/ 520)
XQ7
|:> Q7dse=>+1if Q1==00000; HAVE NO STAFF.
(1/521)
Q6
Has any of your staff taken training AND received certification in ANY area of building
operations and maintenance?
(1/522)

ettt bbbttt RS AR e SRR R e R AR R SRR R s bR R b s b e A s R s n st et ns 58 100%

15 26%

3 5%

o OO PP 03 => Q7 40 69%%
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Q6A
What type of certification have they received?

(1/524 -526 - 528 - 530 - 532 - 534)

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 18 100%
Building Operators CertifiCation..........ccvccerricieeiense e sessssssessssenns 01 1 6%
Supervisory/Management/Facilities Management...........cccccvveecnveneeeeneneesesesennens 04 1 6%
Safety Management/Safety/Fire Safety .......cvenireneneeessesse e 05 2 11%
Asbestos/Asbestos | nspector/Asbestos Removal/Abatement ...........ccccovvecvevereceennen, 07 1 6%
Boiler Operator/Boiler Certification/BOilers.........ccoovveernereensinsseesesssesesesessessenenns 08 1 6%
Water System/Water Operator/Waste Water Management/Backflow Abatement..10 1 6%
Maintenance (facility maintenance/equipment maintenance/preventative maintenance)...13 1 6%
Carpet/floor(cleaning/maintenance) 7 3%
*Bl00d DOIN PALNOGENS .......oeecriercireee e 2 11%
Other (specify) 4 22%
DON'T KNOW ...ttt bbb bbbttt 2 11%
REFUSEA ...ttt ettt bbbttt 0 0%
Q6B

| => +1if NOT Q6A=01 ; ASK ONLY BUILDING OPERATOR CERTIFICATION

Is their Building Operators Certification NWBOA, NEEC or something else? IF NEEDED:
NWBOA is the Northwest Building Operators. NEEC is the Northwest Energy Efficiency

Council.

(1/ 536 - 538 - 540 - 542 - 544 - 546)

1 100%
X 0 0%
X 0 0%
O 0 0%
02-BOMA 0 0%
B67-DON't KNOW/REFUSEA.........ceeeereeerierisesisee e sessesess s s sssssssnssesssssssens 67 X 1 100%
Q7
Do you consider certification in building operations and maintenance important for building
operations and maintenance employees?
(11/ 548)
ettt bbbttt RS AR e SRR R e R AR R SRR R s bR R b s b e A s R s n st et ns 64  100%
=TS 1 30 4%
Maybe/Sort Of IDEPENGS.........coveeciersecee sttt es s e 2 8 13%
INO <ttt s bR R ettt 3 26 41%
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X8

| am going to list some possible types of certification. Please rate how interested you would
be in each type of staff certification using a scale of minus 2 to plus 2, where minus 2
means 'not at all interested in this for your staff', plus 2 means 'very interested in this for
your staff', or any number inbetween.

How interested would you bein ...

Appendix C

(1/549)
ettt ettt e ettt a e A e AR e R e AR AR AR e AR E AR AR R R et 38 100%
CONTINUE D 38 100%
Q8A
(How interested would you be in...) Competency based certifications? IF NEEDED: Would
you rate this certification minus 2 'not at all interested in this for your staff,’ plus 2 'very
interested in thisfor your staff' or some number in between?
( 11/ 550)
D ttetrest vttt e et R oA R oA e AR A E e e e e R e A ee R e R et et aen 38 100%
MINUS 2 - not at all interested 3 8%
MINUS L. 0 0%
ZERO = NEULTE ..ottt s ses sttt 2 5%
PLUS Lttt bbb bbbt 16 42%
PLUS 2 very interested in this 15 3%
DON'T KNOW [/ REFUSED ..ottt ssese s saees 2 5%
Q8B
(How interested would you be in...) Certifications valid in other Northwest states IF
NEEDED: Specificaly OR, WA, ID, MT IF NEEDED: Would you rate this certification
minus 2 'not at all interested in this for your staff,' plus 2 'very interested in this for your
staff' or some number in between?
(1/552)
e eturureusteeastre et ane e s ane R seea seeas e as R e e e A AR e eE R AnE e e ee A ee R et et et e anen 38 100%
MINUS 2 - not at all iNtEreSted.........ococeereeeerreceerreree et 01 16 42%
YL 1 0 TP 02 5 13%
ZERO = NEULTE ...ttt ittt essises st sess s sess st st ss e s sesessssesans 03 6 16%
PLIUS L ettt bbbttt 04 7 18%
PLUS 2 very interested iN thiS.......eennscsssecsesiseesescseee s 05 4 11%
DON'T KNOW [/ REFUSED ..ottt ssessasessisess e sssss s saees 06 0 0%
0 ’ 0 REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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Q8C

(How interested would you be in...) Certification that is transferable to other companies IF
NEEDED: Would you rate this certification minus 2 'not at all interested in this for your
staff,’ plus 2 'very interested in thisfor your staff' or some number in between?

(1/554)
ettt ettt ettt bttt E e e e e a e ae e ae e ae e ReE SRR e e A n At E LA b ebas bbb et E ettt 38 100%
MINUS 2 - not at all interested 6 16%
MINUS 1 1 3%
ZERO - Neutral 4 11%
PLUS 1.t 15 3%
PLUS 2 very interested in this.............. 11 29%
DON'T KNOW / REFUSED .....coovtniririerinseeinsesessesesssesssssssssssssssssessssessssssssssssssssessssesnes 1 3%
Q8D
(How interested would you be in...) Certification that is sponsored by trade associations IF
NEEDED: Would you rate this certification minus 2 'not at all interested in this for your
staff,’ plus 2 'very interested in this for your staff' or some number in between?
( 1/ 556)
T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 38 100%
MINUS 2 - not at all interested 7 18%
MINUS L. 1 3%
ZERO = NEULFE ...ttt et 5 13%
PLUS Lttt bbb bbbt 13 A%
PLUS 2 very interested in this 11 2%
DON'T KNOW / REFUSED ...ttt sssesaees 1 3%
QSE
(How interested would you be in...) Certification that is sponsored by private vendors |F
NEEDED: Would you rate this certification minus 2 'not at all interested in this for your
staff,’ plus 2 'very interested in this for your staff' or some number in between?
(1/558)
D ttetrest vttt e et R oA R oA e AR A E e e e e R e A ee R e R et et aen 38 100%
MINUS 2 - not at all interested 8 21%
MINUS 1 2 5%
ZERO - Neutral 10 26%
PLUS 1. 10 26%
PLUS 2 very interested in this.............. 7 18%
DON'T KNOW [/ REFUSED ..ottt sssesaees 1 3%
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Q8F

(How interested would you be in...) Internal certification by your company's training
department IF NEEDED: Would you rate this certification minus 2 'not at all interested in
thisfor your staff,’ plus 2 'very interested in thisfor your staff' or some number in between?

( 1/ 560)
0 0%
0 0%
0 0%
0 0%
0 0%
PLUS 2 very interested in this 0 0%
DON'T KNOW / REFUSED ..ottt 0 0%
Now | amgoing to read you a list of course topics that night be offered for
bui | di ng operations and nmi nt enance enpl oyees. Please rate how i nterested you
m ght be in each of the follow ng types of courses for building or naintenance
oper ati ons.
Use a scale of minus 2 to plus 2, where minus 2 neans 'not at all interested,’
plus 2 is 'very interested" or any nunber in between.
I F NEEDED: | ncluding how interested you mght be in you or your staff taking
the course.
@9
PRESS ENTER TO CONTI NUE
X9
screen
( 1/ 562)
ettt b bbb E R e e R bR e R e Re bR e R e AR R e R e R e R e R e R e Re R e R e R e Re R e R e R e Re b e b e b e Re R e R e R e bbb e b ebene 64 100%
CONTINUE. ...ttt bbb bbbt bbbttt nn et 1D 64 100%
Q9A
(How interested would you be in a course about...) Energy Conservation Techniques IF
NEEDED: Would you rate your interest in this type of course foryou or your operations or
maintenance staff a minus 2, not at all interested, plus 2, very interested, or some number in
between?
( 1/ 563)
64 100%
11 17%
8 13%
9 14%
21 33%
15 23%
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Q9B

(How interested would you be in a course about...) HVAC Systems and Controls IF
NEEDED: Would you rate your interest in this type of course for you or your operations or
maintenance staff a minus 2, not at all interested, plus 2, very interested, or some number in
between?

(1/ 565)
ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 64 100%
MINUS 2 - not at all interested 28 44%
MINUS ..o 6 Po
ZERO - Neutral 9 14%
[ T 1 10 16%
PLUS 2 very interested in this 10 16%
DON'T KNOW / REFUSED .....oootririreerinresinsesnsesesesessesessesessessssessssessssessssssssssssssssesnes 1 2%
QoC
(How interested would you be in a course about...) Maintenance and related codes IF
NEEDED: Would you rate your interest in this type of course for you or your operations or
maintenance staff a minus 2, not at all interested, plus 2, very interested, or some number in
between?
(1/567)
ettt ettt ettt bttt E e e e e a e ae e ae e ae e ReE SRR e e A n At E LA b ebas bbb et E ettt 64 100%
17 2%
4 6%
12 19%
16 25%
PLUS 2 very interested iNthiS.........oceeneenerceeneene e sssenens 05 12 1%
DON'T KNOW / REFUSED .....coovvvirineerinreeinsisinsssesssessssssssssssessssessssessssssssssssssssessssesnes 06 3 5%
Q9D
(How interested would you be in a course about...) Indoor air quality IF NEEDED: Would
you rate your interest in this type of course for you or your operations or maintenance staff
aminus 2, not at all interested, plus 2, very interested, or some number in between?
(11/569)
64 100%
16 25%
4 6%
5 8%
22 A%
PLUS 2 very interested in this 17 2%
DON'T KNOW [/ REFUSED ..ottt ssse s 0 0%
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Q9E

(How interested would you be in a course about...) Facility electrical systems IF NEEDED:
Would you rate your interest in this type of course for you or your operations or
maintenance staff a minus 2, not at all interested, plus 2, very interested, or some number in
between?

Appendix C

(1/571)
ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 64 100%
MINUS 2 - not at all interested 34 53%
MINUS ..o 6 Po
ZERO - Neutral 9 14%
[ T 1 8 13%
PLUS 2 very interested in this 7 11%
DON'T KNOW / REFUSED .....oootririreerinresinsesnsesesesessesessesessessssessssessssessssssssssssssssesnes 0 0%
Q9F
(How interested would you be in a course about...) Efficient Lighting Fundamentals IF
NEEDED: Would you rate your interest in this type of course for you or your operations or
maintenance staff a minus 2, not &t all interested, plus 2, very interested, or some number in
between?
(1/573)
ettt ettt ettt bttt E e e e e a e ae e ae e ae e ReE SRR e e A n At E LA b ebas bbb et E ettt 64 100%
22 A%
9 14%
9 14%
16 25%
PLUS 2 very interested in thiS ... sesenaens 05 8 13%
DON'T KNOW / REFUSED .....coovvvirineerinreeinsisinsssesssessssssssssssessssessssessssssssssssssssessssesnes 06 0 0%
Q9G
(How interested would you be in a course about...) Energy Auditing IF NEEDED: Would
you rate your interest in this type of course for you or your operations or maintenance staff
aminus 2, not at all interested, plus 2, very interested, or some number in between?
(1/575)
64 100%
22 A%
8 13%
13 20%
13 20%
PLUS 2 very interested iNthiS ... ssesssssssssssssssssesenns 7 11%
DON'T KNOW / REFUSED ..ottt sessessssesssessisssssssss e sssssaees 06 1 2%
0 ’ 0 REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7
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QOH

(How interested would you be in a course about...) Preventive maintenance |IF NEEDED:
Would you rate your interest in this type of course for you or your operations or
maintenance staff a minus 2, not at al interested, plus 2, very interested, or some number in
between?

(1/577)
ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 64 100%
MINUS 2 - not at all interested 14 22%
MINUS ..o 4 6%
ZERO - Neutral 8 13%
[ T 1 19 30%
PLUS 2 very interested in this 18 28%
DON'T KNOW / REFUSED .......oovririreerinieeinsesissesesesessesessesessessssessssessssessssssssssssssssesnnes 1 2%
Qol
(How interested would you be in a course about...) Electrical systems Maintenance and
Troubleshooting IF NEEDED: Would you rate your interest in this type of course for you
or your operations or maintenance staff a minus 2, not at all interested, plus 2, very
interested, or some number in between?
(1/579)
64 100%
35 55%
5 8%
6 Po
7 11%
PLUS 2 very interested iN thiS ... seesssessssessssessesesssssssssssessssssnnes 05 11 17%
DON'T KNOW / REFUSED ......ocvririnierirreeensesissesesisesssssssssssssssssessssessssssssssssssssessssesnnes 06 0 0%
Q9J
(How interested would you be in a course about...) Refrigeration Equipment Maintenance
and Troubleshooting IF NEEDED: Would you rate your interest in this type of course for
you or your operations or maintenance staff a minus 2, not at all interested, plus 2, very
interested, or some number in between?
(1/581)
64 100%
37 58%
8 13%
8 13%
3 5%
PLUS 2 very interested in this 8 13%
DON'T KNOW / REFUSED .....coovvririneerersieinsesensisesesesssssssssssssssssessssessssssssssssssssessssesnes 0 0%
REGIONAL BUILDING OPERATOR CERTIFICATION VENTURE — MPER #7 0 ’ o
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Q9K
(How interested would you be in a course about...) HVAC Controls Maintenance and
Troubleshooting IF NEEDED: Would you rate your interest in this type of course for you
or your operations or maintenance staff a minus 2, not at all interested, plus 2, very
interested, or some number in between?

(1/583)
ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 64 100%
MINUS 2 - not at all interested 29 45%
MINUS ..o 7 11%
ZERO - Neutral 9 14%
[ T 1 10 16%
PLUS 2 very interested in this 8 13%
DON'T KNOW / REFUSED .....oootririreerinresinsesnsesesesessesessesessessssessssessssessssssssssssssssesnes 1 2%
QoL
(How interested would you be in a course about...) Heating equipment Maintenance and
Troubleshooting IF NEEDED: Would you rate your interest in this type of course for you
or your @erations or maintenance staff a minus 2, not at all interested, plus 2, very
interested, or some number in between?
(1/585)
64 100%
31 48%
8 13%
7 11%
8 13%
PLUS 2 very interested iN thiS ... seesssessssessssessesesssssssssssessssssnnes 05 10 16%
DON'T KNOW / REFUSED .....coovvvirineerinreeinsisinsssesssessssssssssssessssessssessssssssssssssssessssesnes 06 0 0%

Q10
Are there any other training topics which you or your staff would be interested in that |
have not mentioned?
(1/587 -589 - 591 - 593 - 595 - 597)

T ettt e e e e e e R e RS AEreE eER eeaeeAEee A e R et e 64  100%
No / No other training tOPiCS Of INLEIESE........ccceeevirirereririererereee s 00 X 37 58%
Y €S- SUCN 8S? SPECIFY ...ttt s sess sttt 0L O 0 0%
People Skills’Communication Skills/fHandling Personnel ISSUes..........ccccoveeecveureenas 02 4 6%
Safety management/Safety/fire SEfELY ... 03 6 %
Hazardous waste/material handling management ..........ccoeeeeveneeenessseeseseseesnenenns 04 8 13%
Asbestos/ashestos inspector/ashestos removal .........cveverecereseseenesesesesessseesnens 05 1 2%
L 0To VS oT= Y @ o = 1 o o TR 06 1 2%
M ai ntenance(equi PMENE/GrOUNGS) .........c.ceeuerrenerreerreer e ssssessens 03 1 2%
Computer SKill (CAD/LAN/ELC.) ...cvveirreerreerreereeneeesisesi e 11 2 3%
Carpet/floor(cleaning/Mai NtENEINCE)..........c v 12 5 8%
*BOMA/BUIAING MaNAGJIMENT ......ccrieeriieirieeiiieesieee e sesessseenans 13 N 2 3%
*Safety With blood DOIN ITTNESSES ..o 14 N 1 2%
Sl L= 01 Y/ 1 o TP 15 N 1 2%
DON't KNOW/ NOE SUPE ...t iseee ettt B\ X 4 6%
REFUSE ...ttt bbb bbbt P X 1 2%
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Q11

Areyou planning to attend or send any of your building and operations staff to any training
or continuing education activitiesin the coming year?

(11/599)
64 100%
25 3%
=> Q13 36 56%
=> Q13 3 5%
X12
I'm going to read some types of training. For each please tell me if you or at |east one staff
person plan to attend any of the following types of training activitiesin 2001?
Wheat about ...
(1/601)
N PP 25  100%
CONTINUE. ..ttt sess s sssse s ss s se s ss st ss st sessssesesnsnens 1D 25  100%
Q12A
(Do you or at least 1 employee plan to attend...) A vendor workshop or seminar for a
specific piece of equipment?
(1/602)
ettt bbbttt RS AR e SRR R e R AR R SRR R s bR R b s b e A s R s n st et ns 25 100%
=T 12 48%
No/ Will not attend......... 11 4%
Maybe/Depends................ 1 2%
Don't know/ Not Sure 1 1%
Q12B
(Do you or at least 1 employee member plan to attend...) Government regulation training
course such as OSHA training?
(1/603)
T retree et e e e R SRR RSSO S 1O E NS AOE SRR SRR SRR RRSRRSERSE RS RO AR RO E e EsRR SRR R AR SRRSO RO E 25 100%
17 68%
5 20%
3 12%
Q12C
(Doyou or at least 1 employee plan to attend...) In-house training?
(1/ 604)
ettt bbbttt RS AR e SRR R e R AR R SRR R s bR R b s b e A s R s n st et ns 25 100%
=TS 1 21 84%
NO / WIill NOL BELENG...... .ottt bbbt 2 4 16%
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Q12D
(Do you or at least 1 employee plan to USE...) Training materials or videos
(1/ 605)
T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 25  100%
Y €St 22 83%
No / Will not attend 2 8%
MAYDEIDEPENGS.......cccereeereeeie ettt n et es s s s snennnans 1 2%
Q12E
(Doyou or at least 1 employee plan to attend...) Trade shows or professional conferences
( 1/ 606)
ettt ettt e ettt a e A e AR e R e AR AR AR e AR E AR AR R R et 25  100%
Y 5ttt bR Rt 1 21 84%
NO / Wil NOt @HLENG........ceeeeeeeeeeece sttt nenennens 2 1 2%
MAYDE/DEPENGS......c..cecvreeceeieiriieetieeet et 3 3 12%
QL2F
| =>+1if NOT Q12E=1,3; SKIPIF Q12E=NO,DK/REF
(Do you or at least 1 employee plan to attend...) Seminars offered at trade shows or
professional conferences
(1/607)
T ettt e e e e e e R e RS AEreE eER eeaeeAEee A e R et e 12 100%
Y €St 7 58%
No / Will not attend 1 8%
MAYDEIDEPENGS........oceceeeeecte ettt bbb es s st en s e 4 3%
Q12G
(Doyou or at least 1 employee plan to attend...) A Community or technical college course
(1/ 608)
ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 25  100%
8 32%
14 56%
3 12%
Q12H
(Doyou or at least 1 employee plan to attend...) BOMA certification courses
(1/ 609)
D ttetrest vttt e et R oA R oA e AR A E e e e e R e A ee R e R et et aen 25  100%
=T 2 8%
No / Will not attend 20 80%
Maybe/Depends 2 8%
DON't KNOW/ NOL SUFE.......oeeeeeiiecie sttt ettt 8 1 2%
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Q12|
(Doyou or at least 1 employee plan to attend...) An Operating Engineers Training course?
(1/ 610)
25 100%
1 4%
23 92%
1 4%
Q13
|:> +1if Q1==00000 ; SKIPIF NO STAFF
Do you set or make individual professional or job development goals with your operations
and maintenance employees?
(1/611)
58  100%
43 4%
13 2%
2 3%

Q14
What are some of the things you consider in deciding whether or not to send yourself or
your employeesto training?
(1/613 - 615 - 617 - 619 - 621 - 623)

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 64 100%
*TIMe/Staff AVaIlADIHITY ....ceeeceeeeere ettt 01 15 23%
0] = 02 27 42%
Location.......ccveereeerenene 10 16%
Instructor/Sponser. 5 8%
Length of training 4 6%
Subject area 18 28%
DiffiCult tO gL @PPIOVAL......cooveeeeceerererr et sennes 07 1 2%
Person needs the training/Job groWth...........c.cceceneenessee s 03 11 17%
Required by law for company 1 2%
Gain/Benefit to the COMPANY .........cviriirrierierier e 31 48%
PEISONEI TNEEIESL.......cceeeeerieeeirerereeie ettt bbb bbbt 5 8%
Certification .......c.cccovveeee 0 0%
*Quality of course N 1 2%
*Most Up to dat€ iNfOrMatiON..........c.ccveiririceree e ees N 1 2%
* Subject matter relevant/addresses our NeedS/USEf Ul.........cceeveveceveveccnerecereseees 15 N 2 3%
*Nothing/no need for thistype of traiNiNG ......ccccevvecerrese s 00 N 1 2%

@] 0 0%

X 2 3%

X 1 2%
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Q15
| am going to read a list of operator activities. Thinking of your staff members most likely
to take training, please tell me whether you believe these employees implement the
following activities on aregular basis. Do they...

IF NEEDED: Just the three people most likely to attend.

Appendix C

(1/625)
ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 64 100%
CONTINUE. ...ttt bbb bbb 1D 64 100%
Q15A
(Do you or do they) . . . Read the electric and gas meters once a month or more often?
IF NEEDED: Just the three people most likely to attend training.
(1/626)
= 64 100%
3 5%
49 7%
12 19%
Q15B
(Do you or do they) . . . Review the electrical and gas utility bills on a monthly basis?
(Either on PC or by hand).
IF NEEDED: Just the three people most likely to attend training.
(1/627)
64 100%
12 19%
42 66%
10 16%
Q15C
(Do you or do they) . . . Provide ideas about savings opportunities or building management
at least 3or 4timesayear?
IF NEEDED: Just the three people most likely to attend training.
(1/628)
64 100%
31 48%
26 1%
7 11%
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Q15D

(Do you or do they) . . . Know the location of documentation of how the HVAC system
works? IF NEEDED: Equipment cut sheets, maintenance sheets and operation
specifications.

IF NEEDED: Just the three people most likely to attend training.

(1/629)
64 100%
13 20%
40 63%
11 17%
QI15E
(Doyou or do they) . . . Keep amaintenance log for HV AC equipment?
IF NEEDED: Just the three people most likely to attend training.
(1/630)
D ttetrest vttt e et R oA R oA e AR A E e e e e R e A ee R e R et et aen 64  100%
=TT 6 o
N0 46 2%
Not applicable to job 10 16%
DON'T KNOW ...ttt s s bbbt 2 3%
QI15F
(Do you or do they) . . . Keep amaintenance log for lighting equipment?
IF NEEDED: Just the three people most likely to attend training.
(1 631)
64 100%
16 25%
40 63%
8 13%
Q15G
(Do you or do they) . . . Record new and changed control settings?
IF NEEDED: Just the three people most likely to attend training.
(1/632)
D ttetrest vttt e et R oA R oA e AR A E e e e e R e A ee R e R et et aen 64 100%
S 6 %
TN ettt ettt ettt a AR R AR E A AR A bbb s et 46 2%
Not applicable to job 11 17%
DON'T KNOW ...ttt bbb bbb 1 2%
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Q15H

(Do you or do they) . . . Record user schedules for lighting and mechanical systems?
IF NEEDED: Just the three people most likely to attend training.

Appendix C

(1/633)
64 100%
11 17%
45 70%
8 13%
Q15
(Doyou or do they) . . . Clean heating or cooling coilsregularly?
IF NEEDED: Just the three people most likely to attend training.
(1/634)
= 64 100%
14 2%
41 64%
9 14%
Q15J
(Do you or do they) . . . Repair gasketing on doors for the customer's air handler?
IF NEEDED: Just the three people most likely to attend training.
(1/635)
T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 64 100%
Y €Sttt 7 11%
NO oo 47 3%
Not applicable to job 9 14%
DON'T KIMOW ...ttt ettt 1 2%
Q15K
(Do you or do they) . . . Check the condition of damper seals regularly?
IF NEEDED: Just the three people most likely to attend training.
(1/636)
e eturureusteeastre et ane e s ane R seea seeas e as R e e e A AR e eE R AnE e e ee A ee R et et et e anen 64 100%
=T 1 7 11%
o U 2 45 70%
12 19%
(1/637)
64  100%
9 14%
39 61%
16 25%
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Q16A
[=> +3if Q16=1

Do you or do your employees confirm economizer operations (by checking the mixed air
temperature or some other methods)?

(1/638)
55  100%
2 4%
48 87%
5 %
Q16B
Doesyour facility have achiller?
(1/639)
T retree et e e e R SRR RSSO S 1O E NS AOE SRR SRR SRR RRSRRSERSE RS RO AR RO E e EsRR SRR R AR SRRSO RO E 55  100%
6 11%
38 69%
11 20%
Q16C
| =>+1if Q16B=1
Do you or do your employees do regular preventative maintenance on the cooling tower,
such as cleaning nozzles?
(1/ 640)
ettt bbbttt RS AR e SRR R e R AR R SRR R s bR R b s b e A s R s n st et ns 49  100%
=TS 1 2 4%
INO ettt sttt 2 44 9%
Not applicable to job 2 2%
DON'T KNOW ...ttt st se s bbb ss s s s s s ansesnssnnnans 1 2%
Q17
Is your facility participating in any of the energy efficiency programs offered by your local
utility?
(1/641)
64 100%
19 3%
35 55%
10 16%
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Q19
| =+1if Q6B=01,02 ;SKIP IF HAS CERTIFICATION |

Are you aware of the Building Operators Certification offered by the Northwest Energy
Efficiency Council (NEEC) or the Northwest Building Operators Association (NWBOA)?

(MUST BE ONE OF THESE TWO)
(1/ 642)

64  100%

4 6%

=>X20 60 9%

Q19A

How did you hear about the Building Operators Certification?
(do not read, record the first mention)

(1/643)
NPT 4  100%
Professional or trade aSSOCIALiON.........cceveererrererierreseeeresesee e sessesesessssesesesenns 01 1 25%
Friend o COIERJUE. ..ottt 1 25%
Trade newsletter........ccooovveernenecnnenes 1 25%
Mailing/Advertisement/Flyer 1 25%
Q198
Have you considered going yourself or sending any of your staff to earn a building
operators certification?
( 1/ 645)
T ettt e the bt et h b AR A AR E A £ AR A e AR AR b £ R SR A A e e AR R A e LR e b ARt R b e AR b b et b ettt 4  100%
Y B ittt R R AR e bRt 1 1 25%
N O ettt R AR E et 2 3 75%
Let ne tell you a little nore about the program
The Building Operator Certification offers two |evels of certification. The
first level includes seven courses covering a variety of building systens
topi cs such as HVAC, buil di ng nai nt enance codes and energy conservation
techni ques. The course lasts for N NE days, though these days are not
necessarily consecutive. You are certified after the course work i s conpl eted
and the certificate is renewed annual ly by continui ng educati on courses.
The second | evel focuses on trouble shooting systens and requires level 1
certification.
PRESS ENTER TO CONTI NUE @X20
X20
screen
(1/ 646)
ettt e E Rt R AR AR R AR R SRR R AR e AR R AR R AR R e e R 64  100%
CONTINUE ..o e 1D 64  100%
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XW20
=>* if IF((X20=1),1,2) ; WORDING 1 IFHEARD INTRO SCREEN, ELSE
BLANK
CALCULATION - Wording for Q20 depending on Certification
(1/647)
ettt ettt ettt bttt E e e e e a e ae e ae e ae e ReE SRR e e A n At E LA b ebas bbb et E ettt 64 100%
Now that you have heard alittle more about the course, would...........ccccveeeveerrerennnas 1 64  100%
WVOUIG. .ttt bbbt bbbt 2 0 0%
Q20
<XW20 > you consider going yourself or sending any of your staff to earn building
operators certification?
(1/648)
64 100%
14 22%
=> Q23 42 66%
=> Q22 8 13%
Q20A
Including yourself, how many staff members do you think you might send?
(1/ 649)
T ettt e e e e e e R e RS AEreE eER eeaeeAEee A e R et e 14 100%
DON'T KNOW / REFUSED ......cootintirireieineieinsieestsesises e sessesessessssesssssssssssssssssnas 99999 1 ™
X21
| => Q22 dse=>+1if Q20A==0; SKIPIFZERO PLAN TOATTEND
(1/654)
Q21
How much would you be willing to pay per peson to attend the 9-day building operators
certification's seven course training series and be certified for two years?
(1/655)
13 100%
2 15%
5 3B%
=> Q22 1 8%
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XQ21
=>* if RNG (Q21,0000,0850,1050,9990) ; SET ANSWER FROM Q21 INTO
RANGES
SET RANGE OF ANSWER GIVEN IN Q21
(11/659)
ettt E AR e R ee R e R R AR s b en R s R s et s 12 100%
ZERO TO 849 .....ccccnvumeen. 6 50%
850 TO 1049.......cccourreneen. 0 0%
1050 OR OVER 1 8%
DK/REFUSEL .....covriietsetseiseisetseisese st ses st sttt ess s s sttt st st essessesssssssssssssnsans 5 42%
Q21A
|:> +1if XQ21=2,3; SKIPIF SAID 850 OR OVER
Would you be willing to pay $850?
(1/ 660)
11 100%
1 %
=> Q22 5 45%
=> Q22 5 45%
=> Q22 0 0%
Q21B
|:> +1if XQ21=3; SKIPIF SAID 1050 OR OVER |
Would you be willing to pay $1050?
(1/ 662)
1 100%
0 0%
1 100%
0 0%
0 0%
Q22
If you were hiring a new employee, how important would having a building operating
certificate be in your hiring decision? Would you say having a building operators certificate
would be very important, somewhat important or not important to you?
(1/ 664)
ettt e E e R AR AR AR e R R R R AR R e AR s s bR b e b et s R s s s st et ns 22 100%
Very important 3 14%
SOMEWNEL IMPOTTANT ......covveereeerreeerreee et 2 10 45%
NOL IMPOITANT......ceeeeieseeeeecsiress sttt s st a et b sttt s st bt nsnsesnsnnas 3 9 241%
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Q23

Finally, I'd like to ask you a few questions about you and your organization only to group
your answers with others. How long have you been in building operations and
maintenance?

ENTER WHOLE YEARS
(1/ 665)
ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 64 100%
REFUSED ..ottt 9 1 2%
Q23A
In the last year, have you delamped or changed any of the facilities lighting equipment to
compact fluorescent, T-8s or other energy efficient lighting equipment, or been involved in
the implementation of any other energy efficient equipment?
(1/667)
N PP 64  100%
=5 1 20 31%
IO oottt ettt s e a R RS AR A ARt E et et 2 44 69%
Q23B
With all the recent talk about energy shortages and calls for energy conservation, on ascale
of 15, how has this affected your building operations practices. Would you say 1 for
"nothing has changed”, 5 for "you have changed your practices a great deal" or some
number in between?
( 1/ 668)
ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 64 100%
Nothing has changed 30 47%
2 e 11 17%
S e 17 2%
Ao 2 3%
Changed practices agreat deal 3 5%
DON'T KNOW ...ttt sae sttt es e s s e sennans 1 2%
Q23C
Since the energy shortages began, has the priority for considering energy efficiency in
operation and maintenance at your facility stayed the same or become more important?
(1/669)
T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 64 100%
SEAYEA TN SAME ...ttt bbbt b st et nnnas 26 241%
Become more important 33 52%
DON'T KNOW ...ttt bbb bbbt 5 8%
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Q24
Areyou amember of any of the following professional or trade associ ations?
READ 1-6
(1/671 -673 -675 - 677 - 679 - 681)

ettt E AR e R ee R e R R AR s b en R s R s et s 64 100%
Building Owners and Managers Association (BOMA) .......ccccevveeeneneeeenesesesnenens 02 4 6%
Operating ENGINEErs UNION?.......c.cvceieeeecsrescsie st ssssssssssssssssessssssssessssssseens 06 1 2%
NONE OF TNESA......ee bbb 07 X 59 92%
Q24A

Are you a member of any other professional or trade associations that | have not
mentioned?
CLARIFY FORNAME IFINITIALS
(1/683 - 685 - 687 - 689 - 691 - 693)

N PP 64  100%
Yes- Such as? RECORD COMMENTS ...t essesessssessesesssessessssens oL O 8 13%
*BSCA - Building Service Contractors ASSOCIBLION.........cvuerveeeererrererreseeneeereeeesieens 13 N 2 3%
*Chamber Of COMMIEICE.......c.ouirurerereeeeirereeieerees sttt 14 N 2 3%
*Rehabilitation Enterprises of Washington.............ccoevvvvvinssssessssesessesesssssesens 15 N 2 3%
No, not amember to any others X 48 5%
Don't Know / NOt SUF€ .....c.cceveeeeeereenne X 2 3%
REFUSEA ...ttt bbbt X 0 0%
Q25
What is the approximate square footage of the total CONDITIONED space your staff
maintains?
(1/695)
ettt ettt AR R AR AR AR e AR R e e n s 64 100%
DON'T KNOW/NOE SUFE ...ttt ss st saes 999998 25 3%
REFUSED SO FEEL.....vuvirerieeereeeereeresesesesessisessssssssssssssssssssssessssessssssssssssssssssssesssssnnes 999999 2 3%
1 Million Sq Feet or more MMMMMM 13 20%
Q26
Do you currently work in a private sector or public sector facility?
(1/701)
T ettt e e e e e e R e RS AEreE eER eeaeeAEee A e R et e 64 100%
L V7= (OO 1 => Q28 48 7%
PUDIIC .ottt sttt 2 16 25%
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Q27
Which of the following best describes the type of business your company is engaged in?
(1/702 - 704 - 706 - 708 - 710 - 712)

T tttteeuet ettt bt E ettt eea et a e u e u s AeE e AR A e aeA s eE et e bt At eeas b et et bttt 16 100%
RELAI ..ottt 01 1 6%
L@ i oo 04 13 81%
IMEEAICE ...ttt bbb bbbt 07 1 6%
SCNOOIS. ...ttt 08 1 6%
Q28

[=>+1if Q26=2
Which of the following best describes the type of facility your operators manage?
(1/714)
ettt ettt AR R AR AR AR e AR R e e n s 43  100%
L TSP 35 73%
Lodging 5 10%
Wholesale or Warehousing 1 2%
Medical 3 6%
Schools 2 1%
Or another part of the PUDIIC SECIOI? ... 60 1 2%
Bl = 101 = o (1 T o PP 09 N 1 2%
GENDR
RECORD GENDER
(1/716)

ettt ettt ettt E e A e e ae e A e R e AR e SR e A AR AR R b e et bttt 64 100%
VALt t bbb bbbt aen 1 39 61%
FOMAIE ... bbb 2 25 3%
INTO1
That's dl my questions. If you would like a copy of the results of this survey they will be
available in the fall at the Alliance website located on the Internet. Thank you for your time
and cooperation.

(1/721)

D ttetrest vttt e et R oA R oA e AR A E e e e e R e A ee R e R et et aen 64 100%

Completed Interview D =>/END 64  100%
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Program Cost-Effectiveness Analysis Conducted by
the Alliance
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Cost Effectiveness Summary Craaltion Date Mareh 21, 2000
for ProGost er 410
Building Operator Certification (Conservative) AL Disle |
Broject Mumber: CAT-35 Analysl]  Han Andarson

Sectery Cammenil
Sitapes|MPERS Sy samgs an

ey Asumptions AnalvaieUnd:  Certithd Opratar

Daratien: ‘aphurs Peried: 7 vz Pregaet Bagt; 1987
Ann tor-Blaairie Eepallo:: £0.00 Ar. blel O&W Cosf: $30.00 Per Uinit

Vendure Cost Fummary Ferind Vendure Costs Consmer Cests Oibver Costs Total Cosls
1597V enture 3211170 $151,257) 2 F430 4000
1098 |V enturs F546 050 F130,000 3 FETENS0
1090V endure 3504, 724 F198,000 30 £703.4584
2000V enture 282,196 Fd 7, 0] i3] E520,20)
201V emturs F187 00 a6, a0 320,056 FATRI
2002 Venture 3106 [0 FE2,500) 355,004 £312500
2003V emture 1271600 F262300) F24,000) FAERA00
2004 |Fogt-venturs 31 262,300 Ei) §162.500
2005 | Postwen bure 5 262,500 k5] F252 500
26| Frat-wen tope 31 Fe62, 000 3 F2a2500
2007 Foat-wen tore a0 F262,300 3 F262 500
208 P ogt-vwen tups 30 Fre250]) ol FLELA0D
2000|Feat-ven fupe 40 $262,500 £ $252 500
Z010F oat-wen burs 30 F262,370) 37 $262,5000

Tostale £2,174,.3040 £3.352,150 F165,000 35,691 450
Asmumgtions

MFPERG-5 YEAR Life aavinge loat (Input aammplicas cheesn bo match MPERS recomoend sbona) Eereswal ron sdded Allisnce fonding
For 200 20572 and 2003, [Tnite snergy zavings are 05 kW WEE-Yr, Pre-200Taperaiors are mszumed 1o control £45. 461 2F but they mod just
undar two students (0.55 uniqueness) and thus sava 177300 EWhistudent-yr. Feat-2001 opertors cantrel 427,000 8F (0.35°) Far savinge
117425 k¥ h'gtudent-yr. Consumer coet iz the fee peid for certification fraining which vared fro 3550 in 1596 to 31,50 in 2000 and beyond
For an sverages ez of 3964 perstodent.  No bassline operabors were certified,  MFPER# estimaied the toba] number of Facilitiee waz aver
5,00<) and the rumber of epeorators was 92,000 in the PNW repion, Butthe BCED alizible students in the marketwas filtered b 3,424 in tha
Comenvative Batimate of Markst 3ize. %60 are meumed fo be traived pricr to 2001 and then 250 ars tmined in 2001 and all folkreing pears

Alllance dollare are 31,800,510 for contract, 3140000 adrrdnistration and 3233, 10 for evalmtion. WMo Tocal utiliny dollate were asarmed,
bt $165,000 waz apaumed a8 other coata,

Mon-electric Benefits and Net 088 Cost Assumptlans:
Hi now-slectric benefite. Het D8 coate ars saznmed to b the annual renewal fes of $50.00.
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Year 2010 Market Size (Units):

5,205

Tons of CO2 Saved by 2010:

44,869

(Mote: Measare life of five years means previous unit savings are lost after five year)
Estimated Cumulative Electrical Energy Savings from Venture Units

venture Contract venture Market |[Venture Cum. aMw
Y ear Market Units Baseline Units Units Effects Units Savings
1997 8,424 - 275 - 5.6
1998 2,149 - 200 - 4.1
1999 7,049 - 234 - 88
2000 7,715 - 260 - 14.1
2001 7455 - 250 - 19.1
2002 7,205 - 250 - 16.9
2003 5,955 - 250 - 16.2
2004 6,705 - - 250 14.8
2005 5,455 - - 250 12.9
2006 6,205 - - 250 112
2007 5,955 - - 250 11.2
2008 5,705 - - 250 112
2009 5455 - - 250 112
2010 5,205 - - 250 112
Totals - 1,719 1,750
ATl UIIE Savings | Levellzed Cost CE Idex”
Total Resource Perspective Unit First Cost (KWh) (Cents/kWh) (Benefit/Cost Ratio)
Venture + Post-Venture Period | $1,640.66 124,464 7 -0.07 7.8
Venture Period Only $2,241.97 124 4647 0.04 5.89
Annual Unif Savings Levelized Cost CE Index®
Alliance Perspective Unit First Cost (kWh) (Cents/kWh) (Benefit/Cost Ratio)
Venture + Post-Venture Period | $734 .53 124,464.7 -0.26 19.72
Venture Period Only $1,482.31 124 4647 -0.13 9.77
* If CE Index for Total Resource Perspective and Venture + Post-venture Period is greater than 1.0,
then project is deemed cost effective,
Consumer Perspective
Ann. O&M cost & |Simple Payback in Years

Scenario

Electric Savings

Firgt Cozt

Non-electric Bensf

@ 5.0 centalcWh

@ 3.0 centaAWh

Savings and Benefits 124,465 966 $50 $6,223 $2,734
Payback ( Yra) Electricity plus Non-slectric Benefits less O&M Costs $0 0,157 0262
Simple Payback (Yrs) Electricity Savings Only | 0.155 0,259

Key Changes

Changes from 444 2000 bazed on MPEE#,

Total number of operatora changed from 20,000 to 92,000 {Table 18), estim ated mumber attending B OC wasreduced. Base usage iz still 20 KWhisfsr a
gavings 0.5 k'Whisfin but facility size changed from 50,000 2F to changed slightly firom 2.5% or 0.5 kWhisf-yr to 2.55% of' bage usage. Total annual
gavings per smdent iz 329,706 10V hfyr (Table 37). Square footage per BOC sdent iz increazed from 50,000 3F to 643,481 pre-2002 and 427,000 3F
post-2002 (MPER#, Table 38), Old run failed to stop cumulative savings after five year life. Old run alzo had a caleunaltion error that was fixed.

Breakeven: 25670606 January Pealt Demand Reduction
Maximum Added Alliance Dollars § 46,000,000
Minirnum Nurmber of Tnits 170 5%
Proposed units 3,469
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