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NOTICE

This report was prepared by the American Council for an Energy-Efficient Economy in the course of
performing work for and sponsored by the New York State Energy Research and Development Authority
(hereafter “NYSERDA?”). The opinions expressed in this report do not necessarily reflect those of
NYSERDA or the State of New York, and reference to any specific product, service, process, or method
does not constitute an implied or expressed recommendation or endorsement of it. Further, NYSERDA, the
State of New York, and the contractor make no warranties or representations, expressed or implied, as to
the fitness for particular purpose or merchantability of any product, apparatus, or service, or the usefulness,
completeness, or accuracy of any processes, methods, or other information contained, described, disclosed,
or referred to in this report. NYSERDA, the State of New York, and the contractor make no representation
that the use of any product, apparatus, process, method, or other information will not infringe privately
owned rights and will assume no liability for any loss, injury, or damage resulting from, or occurring in

connection with, the use of information contained, described, disclosed, or referred to in this report.



ABSTRACT AND KEYWORDS

This report presents the final results of a survey of building services providers and building owners and
operators in New York State conducted in January and February 2003. The survey was conducted as part of
the Building Commissioning Market Transformation project sponsored by NYSERDA. The survey was
designed to gauge respondents understanding of building commissioning, their experience implementing
building commissioning, and their perceptions of the key barriers to greater use of commissioning and the
best methods for building demand for commissioning in the New York market. This report provides a
detailed discussion of the 2003 survey and its findings and offers a comparison of findings to a similar

survey conducted at the outset of the market transformation program in 2000.
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SUMMARY

As part of the New York State Energy Research and Development Authority (NYSERDA) Building
Commissioning Market Transformation project, a market characterization study of commissioning practices
in New York State was carried out in January and February 2003. The goals of the study were (1) to
evaluate the knowledge and awareness of building commissioning among professional building services
providers and commercial and institutional building owners and operators, (2) to gauge their level of
experience with commissioning, and (3) to gather opinions on methods for increasing the market for
building commissioning in New York State. Separate telephone survey instruments were developed for
building services providers (“providers”) and building owners and operators (“operators”). Respondents
who had participated in NYSERDA-sponsored training seminars conducted as part of the market
transformation project were asked additional questions regarding the training and its impact on their

practices. A total of 21 providers and 20 owners participated in the study.

This market characterization study did not survey a random sample of providers and owners in New York
State, but rather a surveyed a limited sample of the market with a reported awareness of commissioning.
Although the findings may not provide an accurate representation of the level of commissioning awareness
an experience in the state, the study does offer insights into common impressions and understanding of the
commissioning process and its benefits, typical experiences with commissioning, and views about the
obstacles to greater adoption and implementation of commissioning among providers and owners in New

York.

FINDINGS

Overall, the building services providers interviewed feel very familiar with the term “commissioning” and
the majority of the providers interviewed have been involved in a commissioning project as part of their
business. The respondents have had more experience commissioning new buildings than existing building.
Most respondents agreed that performing equipment pre-functional and functional tests, providing
commissioning-focused design review, documenting design decisions, writing test procedures, and
verifying operator training are activities that should be part of the commissioning process. Providers
recognized the most important benefits of commissioning as fewer operational deficiencies after building
acceptance, greater energy efficiency, and fewer occupant complaints. Despite these benefits, providers see
a number of barriers that prohibit them from increasing the role of commissioning in their businesses. The
most significant barriers are a lack of awareness among their customers and the added cost of
commissioning. Providers also perceive that owners believe commissioning is already part of the standard

design and construction process, further impeding the growth of commissioning.
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The building owners and operators surveyed feel very or somewhat familiar with commissioning. Common
definitions of the term focused on quality assurance to ensure that a building meets its design intent and
owner needs. The owners surveyed consider greater energy efficiency, reduced operations and maintenance
expenses, more complete operations and maintenance manuals, and fewer occupant complaints to be the
most important benefits of commissioning. Like the providers surveyed, owners have had more experience
with commissioning projects in new buildings than existing buildings. Key barriers to owners greater
adoption of commissioning include the cost of the process and the belief that commissioning is already a
part of the design and construction process. These responses reiterate the providers perceptions of barriers
facing owners. Additional barriers reported by the owners include other business priorities that take
precedence, a lack of awareness of the benefits by others in their organization, and the lack of a certification

process for commissioning providers.

Three-quarters of the providers interviewed believe that the market for commissioning is growing.
Common reasons given include a growing awareness of commissioning among building owners and a
greater recognition of the high cost of energy. More than half of owners cite an increased demand for
commissioning within their own organizations, lending support for the providers claims. Owners credit this
increase to an increased concern about energy efficiency and the poor performance found in many
buildings. Both groups believe that financial incentives, such as utility rebates or tax credits, would be
among the most effective methods for increasing the demand for commissioning. Case studies, education
for building owners and their staff, and training for commissioning service providers were also suggested as

useful ways to increase the market for commissioning.

Findings of the 2003 survey were compared to the findings from the earlier survey conducted in late 2000.
Although respondents in each survey reported a similar familiarity with commissioning, the definitions
given in the 2003 survey reflect a more refined understanding of the process. This cannot be attributed to
greater experience with commissioning; the same percentage of providers surveyed in 2000 and 2003 have
had commissioning experience, while the owners surveyed in 2003 had less experience overall than those
surveyed in 2000. Respondents in both the 2003 and 2000 surveys cited the same barriers to

commissioning and supported a similar set of activities to increase demand for the practice.

DISCUSSION

Building services providers and building owners and operators are familiar with the term building

commissioning and their discussion of the term demonstrates a growing understanding of the full nature of

the term compared with individuals surveyed in 2000. In addition, more respondents specifically mentioned
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retrocommissioning, revealing a greater awareness and interest in existing building commissioning relative

to the earlier study.

Despite the growing interest in commissioning, a number of barriers act to prohibit greater implementation
of the commissioning process in new and existing buildings. Nevertheless, providers and owners agree that
the market for commissioning will grow. Financial incentives, continued education and training, and case
studies—methods currently being used in New York—were considered the most effective means of increasing

the market for commissioning.
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INTRODUCTION

The New York State Energy Research and Development Authority (NYSERDA) is an Authority
established by the State Legislature in 1975 to address the State’s energy and environmental challenges.
NYSERDA is governed by a 13 member Board of Directors comprised of State officials and others who
represent a broad range of interests in energy affairs. NYSERDA'’s responsibilities include: research and

development, environmental mitigation and monitoring, energy-efficiency programs, and economic

development. Since NYSERDA was established, its role and responsibilities have continued to evolve and

expand to address the energy and environmental challenges of the State. The New York State Public
Service Commission (PSC), in Opinion No. 98-3, established the System Benefits Charge or SBC
programs, a system for funding public-benefit programs in energy efficiency, research and development,
low-income services, and environmental protection. NYSERDA'’s proposed plan for SBC programs,
submitted to the PSC on May 8, 1998 and approved July 2, 1998, included several programs that support

the use of commissioning in New York State.

In August 2000, NYSERDA launched the Building Commissioning Market Transformation project to
provide a program of education and technical assistance to both the purchasers and providers of
commissioning services. The project team, consisting of the American Council for an Energy-Efficient
Economy (ACEEE), Portland Energy Conservation, Inc. (PECI), and Engineering Economics, Inc. (EEI),
developed a program of activities to better identify and address the demand- and supply-side barriers to

greater adoption of commissioning practices in New York. Specific project activities included:

* initial assessment of the market for commissioning services in New York State;

*  introductory workshops on commissioning of new and existing buildings targeting
owners and operators of commercial and institutional facilities;

* development of educational materials on commissioning including a brochure on
commissioning and sample documents and reports to assist customers and providers;

*  hands-on technical training and technical assistance for providers and potential
providers of commissioning services;

*  production of case studies outlining successful New York-based commissioning
projects;

* development of commissioning process guidelines for New York State;

«  exploration of possible state policies to support commissioning and further demand
for cost-effective commissioning services;

*  organizational support for development of a local chapter of the Building

Commissioning Association; and
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»  final evaluation to measure market progress and develop recommendations for

continued steps to transform the market for commissioning in New York.

As noted in this list, the project design for NYSERDA’s Building Commissioning Market Transformation
project included an initial market characterization study of commissioning practices in New York State to
be conducted at the project’s start (late 2000) and a final, follow-up study to be conducted as part of the
project wrap-up (late 2002 to early 2003). For each study, the project team surveyed providers of
professional building services—commissioning providers, engineers, government officials, architects—and
owners and operators of commercial and institutional buildings in New York State. The goal of each study
was to evaluate these groups’ level of knowledge about and experience with building commissioning, and
to gather opinions on methods to increase the use of building commissioning in New York State. Results of
the initial market characterization were summarized in an earlier report submitted to NYSERDA in 2001."
This report summarizes the results and findings of the final study, conducted in January and February, 2003

and provides a brief comparison of findings from the two studies.

The survey instruments were developed by ACEEE. The surveys were administered via telephone
interviews. Participants were selected from lists of participants in NYSERDA training seminars organized
by the project team, referrals from individuals in the building industry, and membership lists of relevant
professional organizations. The surveys elicited general information about the participants’ professional
status or the buildings they owned, participant knowledge of commissioning, experience using building
commissioning, and perceptions about the current marketplace and intervention strategies to increase the
use of building commissioning. Respondents who had participated in the project’s training seminars were
asked additional questions about the training and its impact on their business practices with regard to

commissioning.

! Thorne, J., E. Baxter, and L. Irvine. 2001. Characterizing the Market for Building Commissioning in New
York State: A Baseline Study. December. Washington, D.C.: American Council for an Energy-Efficient Economy. The
report is available on the ACEEE Web site at: http://www.aceee.org/pubsmeetings/index.htm.
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2003 SURVEY METHODOLOGY

Four telephone survey instruments were developed for this market study. Two of the surveys targeted
providers of building services (both current and potential commissioning providers) and the others targeted
purchasers of commissioning services (building owners and operators). Within each group, separate survey
instruments were developed for individuals that had participated in NYSERDA-sponsored training seminars
(“training participants”) and those that did not participate in training (“training non-participants”).” Each
survey included quantifiable, closed response questions as well as open-ended questions and all questions
allowed for opinions and discussion. The survey questions were developed based on the initial market
characterization study conducted by ACEEE and Portland Energy Conservation, Inc. (PECI) in late 2000.
ACEEE and NYSERDA collaborated to produce the surveys, modifying the questions through several

drafts. The four resulting instruments were intended as 20- to 30-minute surveys (see Appendix A).

A targeted list of survey participants was developed based on:

e Participant lists from NYSERDA-sponsored training seminars conducted as part of
the market transformation program;

*  Recommendations from stakeholders in the building commissioning sector (e.g.,
utilities, consultants, public and private sector building owners); and

*  Referrals from professional organizations (e.g., the American Society of Heating,
Refrigerating, and Air-Conditioning Engineers and the Building Owners and
Managers Association).

*  Additional names were provided by respondents during the course of the interviews.

The surveys were conducted over several weeks in January and February 2003. By conducting the surveys
over the phone, the interviewer was able to clarify nuances and draw out opinions and observations. In all,
21 providers of building services and 20 owner/operators were interviewed. Ten respondents from each
group had attended a training session. Each survey began by gathering background information on the

respondent’s firm and then proceeded to questions on commissioning understanding, experience, and

? Through this project, NYSERDA sponsored three types of education and training seminars. First, one-day
and half-day introductory seminars covered the basics of commissioning, its benefits and how to implement
commissioning in new and existing buildings. These seminars targeted building owners, property managers, and other
purchasers of commissioning services, but were also attended by building services providers. All survey respondents
classified as “training participants” attended this type of seminar. Second, multi-day advanced training seminars
including both hands-on and classroom training were held for commissioning providers. Finally, the Building
Commissioning Association held half-day professional development seminars for commissioning providers and
building owner/operators. Since these seminars did not include formal training material on commissioning, but
focused on the BCA and its mission, survey respondents that participated in these sessions are not classified as
“training participants” for the purpose of the survey.
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marketplace intervention strategies. Survey findings were entered into a Microsoft Excel Spreadsheet with
comment and memo fields, where appropriate, to allow for the open-ended responses and comments to be

recorded.
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2003 SURVEY FINDINGS

Results of the surveys, hereafter referred to as the “Provider” survey and the “Owner” survey, will be
discussed in separate sections below. All responses from each group will be discussed together; any
differences in the responses of those who participated in training and those who did not will be noted as
they arise. Appendix B provides tallied response frequencies for each of the close-ended, quantitative

questions asked.

It should be noted that this market characterization study was not a random sample of providers of
professional services and building owners/operators in New York State. The survey represents a limited
sample of the market and includes only individuals who reported that they had heard the term
commissioning. One of the goals of the study was to gain a better understanding of the current status of the
commissioning marketplace. As a result, it was necessary to interview people who had a basic
understanding of commissioning or had been involved in a project that they perceived having a
commissioning component. Furthermore, potential survey participants were referred to us by individuals
who were knowledgeable about commissioning or had already taken the survey and, therefore, referred us
to others with similar backgrounds to their own. As a result, the survey most likely over-reports the extent
of commissioning awareness and experience in New York State. The findings should be considered in this

context.

PROVIDER SURVEY

In the provider survey, questions were divided into four sections: General Information, Commissioning

Understanding, Commissioning Experience and Current Marketplace and Intervention Strategies.

General Information

We conducted 21 telephone interviews of professionals from various disciplines in the buildings industry.
Ten had attended NYSERDA training seminars on building commissioning. The respondents classified

their primary business as follows:

*  Engineering: 8

*  Architecture & Engineering: 4

*  Energy Services: 3

*  Engineering/Mechanical Contractor: 2

¢ General Contractor: 1
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¢ Mechanical Contractor: 1
e Mechanical/General Contractor: 1

*  Other (duct work engineer): 1

The 21 respondents represented firms of various sizes. Nine represented large firms with over 100
employees, four were from firms with 50-100 employees and seven had 40 or fewer employees. One

respondent was an independent consultant.

The respondents worked in various construction types. Twelve (57%) of the respondents indicated that
their work focused mainly on new construction, though major renovations and additions also comprised a
large part of their work. About half of the respondents also worked on existing building tune-ups, tenant

improvements and equipment retrofits.

We asked the respondents who contracted with them for their services in the majority of their projects. The
majority (71%) claimed that building owners almost always hire them. Two of the respondents indicated
that their clients varied depending on the type of construction. Other responses included the architect and

the general contractor. The breakdown of their answers is as follows:

. Building owners, directly: 15
. General contractor: 2

. Architect: 2

. Mechanical contractor: 1

. Other (end user): 1

Commissioning Understanding

Familiarity with the Term “Building Commissioning.” Seventeen (81%) of the 21 respondents claimed

they were very familiar with the term building commissioning. The remaining four felt they were
somewhat familiar with the term. When asked to define building commissioning, 13 (62%) identified the
term as a process of ensuring that systems are working as they were designed to work. These respondents
came from both training participants and non-participants. The remaining respondents described building
commissioning as a “quality control” initiative and a method of ensuring the proper “startup” of equipment

systems prior to owner possession.

Six (28%) of the respondents stated that building commissioning is for the benefit of the owner and ensures

that the building meets design requirements. One emphasized that commissioning is work conducted by
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three parties—the contractor, engineer/designer, and an owner representative (someone involved in day-to-
day operations). According to the respondent, the three parties test the systems and make sure that they are

functioning according to design. The following are representative comments given by the respondents:

. “A process ensuring all systems function as they were designed to function so
the owner has confidence that what he has is working the way it’s supposed to
work.”

. “A step-by-step process to ensure things are done as they are supposed to be
done, ensure energy efficiency, make sure that contractors are not taking short
cuts that degrade the design.”

. “Quality control initiative to see that the facility is built/operated according to
design intent.”

. “Ensuring proper startup and operations of mechanical and engineering

systems.”

Building professionals sometimes use other terms to mean the same process as commissioning. We asked
the respondents if they were familiar with the terms “building tune-up,” “building optimization,” and
“building performance services.” About half of the respondents gave similar descriptions as
commissioning for “building tune-up” and “building optimization,” but elaborated to mention examining
mechanical and electrical systems for best energy efficiency. Four of the respondents specifically
mentioned the word “retrocommissioning” to describe the term “building-tune up.” A few continued to
describe “building performance services” as similar to “performance contracting” or the use of external
professionals to conduct testing and balancing. Others did not make any differentiation between the three

terms and indicated that they all mean about the same, and refer to energy consumption.

Of the terms mentioned, thirteen (62%) respondents preferred “building commissioning” (including one
who preferred “building tune-up” for existing buildings only). This was equally divided among training
participants and non-participants. When asked why they preferred the term, most of the respondents
explained that the term is becoming more commonly known in the industry, best describes their work, or

encompasses all of the other terms mentioned.

Three of the twenty-one respondents felt that “building optimization” describes the process better and is
understood more clearly by most people. Five (24%) of the twenty-one had no preference, but claimed that
these terms mean different things depending on the type of project. As one respondent said,
“Commissioning is more for new systems or major(ly) renovated systems. Tune-up or optimization is more

for existing buildings.”
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Familiarity with Commissioning Process. We listed a series of activities and asked the respondents to
note which of them should be part of the commissioning process. The following table lists the activities

given and the number of respondents who agreed.

Table 1: Activities that Should Be Part of a Commissioning Process

Activities Training Participants Non-Participants
Documenting design decisions/criteria during programming 9 10
Commissioning-focused design review 9 10
Developing full design intent documentation 8 8
Verifying code compliance during design 5 7
Developing system performance standards 7 7
Writing test procedures 9 10
Conducting equipment pre-functional and functional tests 10 10
Verifying operator training 10 8
Performing operator training 7 8
Approving O&M manuals 8 8
Developing a preventive maintenance program 9 8

Almost all of the respondents (20 of 21) indicated that “conducting equipment pre-functional and functional
tests” should be part of the commissioning process. Nineteen (90%) respondents believed that

9% ¢

“documenting design decisions/criteria during programming,” “commissioning-focused design review” and
“writing test procedures” are part of commissioning. One of the respondents did not provide “yes” or “no”
answers, but pointed out that all of these activities would be done, depending on resources available and
type of systems in use. For those activities where respondents disagreed that the activity is part of
commissioning, the respondents emphasized that the work should be done by the designer (especially the

first four activities listed) or the engineer.

Familiarity with Benefits of Commissioning. The respondents were asked to list the benefits of

commissioning. Unprompted, fifteen (71%) respondents mentioned “fewer post-acceptance operational
deficiencies,” explaining that commissioning ensures that the systems work as intended and the building
owners gets a fully functional building, avoiding problems after building acceptance. Once prompted, two
additional respondents agreed that this was a benefit. Thirteen (62%) respondents who cited this benefit
also emphasized that this was the most important benefit. On an unprompted basis, eight (38%) respondents
pointed out that commissioning provides greater energy efficiency. When prompted, another nine
respondents included energy efficiency as a benefit for a total of seventeen (81%). “Fewer occupant
complaints” was also regarded as a benefit by eighteen (86%) respondents (seven unprompted, eleven

prompted). Five of these respondents rated it as a most important benefit.
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Without prompting, respondents stressed several benefits that were not on our list, including the belief that

commissioning provides “another set of eyes” for the owners’ interest and helps the owner “understand the

intended operation of his building.”

Generally, members of both training and non-training groups mentioned more benefits once prompted.
Combining both prompted and unprompted responses, a total of sixteen respondents (76%) recognized

“fewer contractor callbacks” as a benefit. Other popular answers included “fewer operator complaints”

(71%) and “improved indoor air quality” (52%). Few providers considered “fewer warranty claims,” “less

litigation,” and “increased productivity for building occupants™ as benefits of commissioning. Figure 1

summarizes the respondents’ answers.

Figure 1: Benefits of Commissioning as Identified by Providers

Less litigation

Increase productivity for building occupants
Few er w arranty claims

Increased equipment lifetime

Reduced O&M expenses

Less time to get system up and running optimally
Few er change orders

More complete/higher quality O&M manuals
Improved indoor air quality

Few er building operator complaints

Few er contractor call-backs

Few er post-acceptance operational deficiencies
Greater energy efficiency

Few er occupant complaints

4 8 12 16

Responses

W Non-Participants (n=11) JParticipants (n=10)

20

After completing the above question, we provided the respondents with the commissioning definition

provided by ASHRAE to ensure that for the remainder of the interview, both the interviewee and

interviewer were referring to the same meaning of commissioning. Respondents were read the following:
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“According to ASHRAE Guideline 1-1996, commissioning is the process of ensuring that systems
are designed, installed, functionally tested, and capable of being operated and maintained to
perform in conformity with the design intent. So commissioning is a quality assurance strategy. It
is a process that extends through all phases of a new construction or renovation project from

concept to occupancy and operation.”

Commissioning Experience

Role of Commissioning in Providers’ Business. The majority of respondents (17 of the 21) had been

involved in a commissioning project. Nine of the training participants had experience performing

commissioning; eight of the training non-participants had been involved in a commissioning project.

When asked about the role of commissioning in their business, about half of those who provided
commissioning classified it as a separate component from core business, provided upon request. Six (35%)
of the providers reported that commissioning is a component to core business, provided as a differentiated
service. However, three of the six elaborated that, depending on the project, commissioning could be a
separate component, only provided upon request. For example, one of the respondents explained that for
large industrial facilities, commissioning is routine and a component to core business. For other projects,
however, commissioning is only incorporated when requested. Only one respondent claimed
commissioning as an integral component of core business, provided as a basic service. Three respondents
do not provide commissioning services. One of the three respondents who did not provide commissioning
is an independent engineering consultant and explained that his clients do not want to pay for it. The other
two, a general contractor and an engineer, reported working with other groups that perform the services.

The following table illustrates the breakdown between training participants and non-participants.

Table 2: Role of Commissioning in Your Business

Role of Commissioning in Your Business Training Participants | Non Participants
(n=10) (n=11)

Integral component of core business provided as a basic service 1 0

Component to core business, provided as a differentiated service 3 3*

Separate component from core business, provided upon request 4 7

Don't provide commissioning services 2 1

* Respondents reported that depending on the project, commissioning may also be a separate component from core
business, provided upon request.

For more specific information on their commissioning business, we asked the respondents to provide an
approximate percentage of their overall business revenue that was derived from commissioning. Four

(19%) estimated that commissioning totaled about 10% of revenue. Eight (38%) stated that commissioning
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comprised 5% or less as a percentage of their revenue. Of these, three providers estimated that
commissioning was a small percentage of their income, totaling 1% or less. Only one respondent, from an
energy services/building commissioning firm, reported commissioning as a significant source of income,

amounting to 30% of the firm’s total revenues. Two others could not give an estimate.

To complement the above information, we also asked the respondents the average number of
commissioning projects that their firm worked on in the past year. Of the firms that offer commissioning,
twelve conducted between 1 and 5 commissioning projects during the previous year. The remainder

reported working on 6-20 projects last year.

Of the training participants, four have offered formal commissioning services only in the last two years, or
on a limited, informal basis for a short period of time. Providers who had not attended NYSERDA training
seminars had significantly more experience providing commissioning as a formal service. Three
respondents had conducted formal commissioning for 15 years or longer. Another three had between two

and five years of formal commissioning experience.

The majority of the commissioning service providers elaborated that commissioning has become an
important business need or opportunity. As one of the respondents described, “it makes sense for us.... the
fact that it’s a service that we hadn’t been providing until now was an oversight that we seek to correct

now.” A smaller percentage claimed that the owners themselves ask for the service.

Fourteen (88%) providers reported that they perform commissioning on selected systems of a building.
Mechanical, electrical, lighting and HVAC systems were most commonly commissioned. The providers
mentioned several different building sectors where they had performed commissioning. Eleven (52%)
providers carry out commissioning services in office buildings. Other common answers included hospitals,
industrial facilities, and universities. About half of the providers reported conducting the majority of their

commissioning work in office buildings.

Respondents typically start the commissioning process at various stages of the construction process. Of the
17 providers that offer commissioning, two (12%) begin commissioning in the programming (pre-design)
phase of the project, five (29%) typically start during the design phase, six (35%) begin during the
construction/installation phase, and one does not commission until the warranty phase. Another provided
reported that his firm starts commissioning at different stages of construction, depending on the type of
project. Three respondents specifically mentioned that they have experience with existing building

commissioning. Of these, two stated that retrocommissioning represents all of their commissioning work.
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Eight respondents had been involved in the commissioning of a project that was participating in a
NYSERDA program (FlexTech or New Construction) or a utility program. Training non-participants
represented most of those who had taken advantage of a NYSERDA or utility program (six of the eight).
The two training participants who had been involved in a commissioning project supported by a

NYSERDA program, both participated in the New Construction Program.

When asked how they calculate cost estimates for commissioning services, about half (a total of 10) of the
providers typically developed a task list with a detailed description of time and materials involved in the
process. Two of the providers said they charged their clients on a per square foot basis. One explained that

they arrived at an estimate by combining a per square foot cost and time cost.

Barriers to Providing Commissioning. We asked each respondent to rate a list of possible barriers to
their own firms incorporating commissioning as a standard service to clients. Barriers were rated on a scale
of 1 to 5 (1 being “least significant” and 5 “most significant). According to the survey respondents, the
most important barrier is the lack of awareness among their clients in the value of commissioning. As a
result, they simply do not request that commissioning be done. Nine (43%) of the respondents rated this
reason to be highly significant. Many of those who currently provide commissioning services admit that
they try to persuade building owners to have commissioning performed as it decreases maintenance
expenses in the long run. Building owners then decide if the service is worth the extra expense up front. If
the owners choose to have commissioning performed, then the providers include it as a service. Not
surprisingly, the cost of commissioning was also rated as a significant or most significant barrier. Eight
(38%) of the 21 respondents claimed that current fees do not cover the cost and is a significant factor in not

providing commissioning.

The majority of the provider respondents—including those who currently provide commissioning services
and those who do not—feel that members of their firm do not need more convincing that commissioning is
good practice. Fifteen (71%) of the respondents rated “firm needs more info regarding benefits of
commissioning” in the low range (1 or 2). An equal number (but not the same group) stated that most
members of their firm feel that commissioning is necessary. The risk of disrupting the construction
schedule also does not play a role as a barrier for the majority of provider firms. Other significant barriers
mentioned by respondents included the need for additional staff to perform whole building commissioning
and a lack of skills or tools to successfully market commissioning to customers. Figure 2 shows the mean

of the responses.
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Figure 2: Barriers to Providers Offering More Commissioning
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Current Marketplace and Intervention Strategies

Barriers to Owners Requesting Commissioning. We asked respondents to evaluate a list of possible
barriers to building owners accepting commissioning as regular practice. The respondents stated that
building owners lack knowledge of the true process and benefits of commissioning. This deficiency in
owner awareness, along with the added cost of performing commissioning, is the chief reason for owners
not choosing commissioning, according to the providers interviewed. The respondents rated the barriers
pertaining to owners’ inaccurate perception of commissioning and the cost of service in the high range of
“4” or “5.” Sixteen (76%) respondents believed that the added cost of performing commissioning plays a
significant role in determining whether to choose commissioning. Fourteen (67%) respondents thought that
most building owners believe that performance tests are part of standard design/construction practices.
Thirteen (62%) are convinced that most owners think that commissioning is already part of the construction

process. The respondents rated these three barriers at least a “4.”
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More than half of the respondents reported that disruption of the construction schedule could discourage
some building owners from commissioning, labeling this barrier in the middle range of “3.” As one
provider explains, the more experienced builders tend not to see commissioning as a disruption, but a
necessary part of developing a good building. Less experienced builders do not appreciate the value of
commissioning and worry about the process disrupting their timeline. Not many labeled the set of barriers
in the low range of 1 or 2 in either training participant or non-participant groups. Figure 3 shows the means

of the responses.

Figure 3: Barriers to Owners Requesting More Commissioning, Providers’ Perceptions
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Status of Commissioning Market. Close to half of the respondents could not provide an estimate of the
overall percentage of new construction projects that are commissioned in New York State. Of those who
did, five estimated 5% or less, four estimated 10-20%, and two estimated less than 50%. When asked about
the percentage of existing buildings that are commissioned, nine estimated 5% or less, four estimated 10-

20%, and the remainder responded “do not know.”
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Sixteen (76%) respondents believed that the market for commissioning services is increasing. Unprompted,
the respondents explained that buildings owners are realizing the high cost of energy and becoming more
aware of the benefits of commissioning. Two respondents indicated that owners have been prompted to
think more about commissioning because of past frustrations with non-functioning building systems. Three
respondents also credit the increase in commissioning to incentive programs by state agencies such as
NYSERDA and mandatory requirements such as New York’s Executive Order No. 111 signed by Governor
George Pataki in June 2001.° Prompted, a small number of respondents credit the referral from satisfied

customers as a reason for the increase in commissioning.

Nearly all of the respondents believed that professional continuing education training would improve the
quality of commissioning services. Fifteen (71%) of the respondents also believed that the required
certification of commissioning providers would enhance services. Over half indicated that requiring

commissioning by code would be effective as well.

Methods for Increasing the Demand for Commissioning Services. We asked the respondents to assess

the effectiveness of various methods for improving commissioning demand. Respondents emphasized that
efforts should be directed to building owners in the form of financial incentives and education. In general,
financial incentives were considered the most promising. Seventy-five percent of respondents rated utility
financing programs as highly effective with a “4" or “5" rating; the remaining 25% considered it effective
(a “3" rating). Tax credits were also highly regarded by all respondents. Virtually all of the respondents (20
of 21) were evenly split between a “4" or “5" rating for the effectiveness of tax credits. Education programs
for building owners and case studies to demonstrate the benefits of commissioning were also considered

effective.

The providers already feel knowledgeable about many aspects of commissioning. However, respondents
did feel that additional training or information focusing on service providers could be somewhat effective in

increasing demand. More than two-thirds of respondents believe that “examples of test procedures on

2 ¢ LENT3

energy equipment,” “sample test specifications for construction documents,” “professional organization for
commissioning providers,” and “certification for commissioning providers” would be effective or highly
effective. Training participants expressed greater support for additional training and sample test
specifications, whereas training non-participants felt that a professional association and certification for

providers would be more effective. Other suggestions for increasing demand included presenting building

? For more information on Executive Order No. 111, “Green and Clean” State Buildings and
Vehicles, see the NYSERDA website (http://www.nyserda.org/exorderl11.html).
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owners with “horror stories” from buildings that were not commissioned and making commissioning a code
requirement for all new buildings. One respondent suggested that NYSERDA, as part of its ongoing
programs, develop a list of qualified firms that specifically perform commissioning. The respondent also
recommended that the list of qualified contractors be updated more often than every two year. Figure 4

shows the means of the responses.

Figure 4: Methods for Increasing Demand for Commissioning, Providers
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Training Attendance

Ten of the respondents attended training seminars sponsored by NYSERDA-—nine in September and
October 2002, and one in December 2000. Of the ten, two participants indicated that the training “highly
influenced” changes in their opinion about commissioning (both attended the September 19 workshop).

One described that he was made more aware of owners’ problems with uncommissionioned buildings. The
other expressed that he now feels that there is a true difference between standard testing and balancing and
commissioning. The eight remaining training participants claimed that the training did not change any of
their opinions or practices. However, two added that it strengthened their belief in the practice. Most of the
respondents recently attended training, so it is not clear if they have had an opportunity to implement what

they learned.

Eleven of the provider survey respondents were training non-participants. Six admitted that they had heard
of the workshops offered by NYSERDA, but did not attend for various reasons. Six participants had

attended the BCA professional development seminar sponsored by NYSERDA; another planned to attend a
NYSERDA workshop, but did not make it; and two others did not think they needed the additional training.
The remaining five training non-participants had not heard of the NYSERDA training seminars. Except for

one, all expressed interest in participating in future sessions.

Provider Summary

The survey respondents represented various disciplines in the buildings industry and focused mainly on
new construction and major additions and renovations. In most cases, building owners hired the providers

directly for their services.

Both training participants and non-participants were very familiar with the commissioning process and
described various benefits from commissioning without being prompted. The majority of the group
emphasized that the process avoids problems before the owner takes over the building, resulting in
improved satisfaction. The group also recognized that greater energy efficiency is an important outcome of

commissioning.

The majority of the group represented firms that provide commissioning, though some in a more limited
capacity than others. Among the commissioning providers surveyed, training non-participants had
significantly more experience than the training participants surveyed. However, these providers offer the

service only upon the request of their clients and it comprises a small percentage of their revenue.
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Despite general agreement that commissioning is good practice, respondents also agreed that there are
barriers, such as the lack of owner knowledge and extra cost, which prevent them from providing
commissioning as a standard service. The providers argued that building owners need to be more deeply
informed about the process and long-term benefits of commissioning. In most cases, providers believe that
building owners think that commissioning activities are already part of the construction process and do not

believe the service warrants the additional cost.

However, it should be noted that the majority of the respondents are optimistic that more owners will
choose to have commissioning performed in their buildings in the future. They believe that many owners
are realizing that commissioning would help their buildings run more efficiently and save energy costs in
the long run. They suggested that providing tax credits and utility financing programs would further
encourage owners to commission their buildings. The respondents emphasized that the effort to increase the
demand for commissioning should be directed to building owners. It should be noted that such financial
incentives are currently available in New York through NYSERDA'’s programs and the Green Buildings

Tax Credit administered by the Department of Environmental Conservation.

OWNER SURVEY

Building owners, property managers, and building operators (‘owners”) were asked for general information
about their properties, their understanding of and experience with commissioning, and their opinions of the
marketplace. Training participants were also asked about any changes in their opinions or practices as a

result of the seminars.

General Information

We interviewed 22 building owners and operators who manage properties over 100,000 square feet in New
York State. One interview was conducted as a conference call with three managers from the same

organization and is considered as a single survey. As a result, we report on a total of 20 surveys.
Ten respondents were training participants. Of the ten training non-participants, two participated in the

BCA professional development seminar sponsored by NYSERDA. The respondents came from a mix of

public and private sector entities and represented various types of organizations:
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. Universities: 9

. Property/Asset Managers (private sector): 5
. Medical Facilities: 2

. Government agencies: 2

. Hotels: 1

. Banks: 1

Fourteen (70%) of the respondents represent businesses or organizations that operate up to 25 buildings
totaling over 100,000 square feet. Of the six remaining respondents, two operate 25-50 buildings of the
same size, and three operate more than 50 such buildings. One respondent could not provide a specific
number, but mentioned that they manage “many” properties that could be at least 100,000 square feet.
Over half of the respondents had completed at least one new building or major addition of 100,000 square
feet or larger in the past three years. Two reported completing 10-15 new buildings or major additions

during the same period.

Decision-Making within the Organizations. We asked the respondents questions regarding decision

making within their organizations for routine maintenance, equipment replacement, the procurement of
energy efficiency services, and capital improvements. For the majority of the respondents, final decision
making in their organization lies with an individual or a committee at their central office, especially for
decisions on the procurement of energy efficiency services and capital improvements. Figure 5 illustrates

the respondents answers.

Figure 5: Decision Making within Owner Organizations
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Commissioning Understanding

Familiarity with the Term “Building Commissioning.” We asked all respondents how familiar they
were with the term building commissioning. Ten respondents (50%), including three training participants
and seven non-participants, felt “very familiar” with the term. Nine respondents (45%), including six
training participants and three non-participants, felt “somewhat familiar” with commissioning. Only one
respondent, a training participant, claimed little familiarity with building commissioning. When asked to
define building commissioning, the respondents described commissioning as the process of ensuring that
systems are performing according to design requirements. Three respondents made specific reference to
commissioning as work conducted by an independent agent who tests the entire building to make sure all
systems are working as they should. The respondents specified mechanical, electrical, structural, HVAC,
communications and security systems. Two respondents described commissioning as a “quality control” or
assurance process. Three others were more familiar with “retrocommissioning,” describing it as an “on-
going activity” that is part of their normal practice. Four respondents indicated that commissioning is a
“final activity” prior to occupancy, or a “transition” from construction to actual operation. Two others
believed that commissioning is a “lengthy process” that begins at inception or design of the project.

Representative comments include:

. “Quality assurance process to verify all systems are performing according to
contract requirements. It begins early in the design process.”

. “Commissioning of new systems is verifying system performance before it is
actually put on-line, before space is occupied.”

. “A lengthy process that begins at the inception of a project. You get an
independent consulting/engineering firm that specializes in commissioning to
work with architects and engineers on the development/design of a building.”

. “Final process where a hired third party goes through the entire building and sets
up tests of all mechanical systems, fire alarms, etc., in an effort to make sure that
all work according to...design.”

. “Retro-commissioning is on-going, just being aware that systems need to be

maintained.”

Many buildings professionals use other terms to describe the commissioning process. As in the Provider
survey, we asked the building managers if they were familiar with the terms “building tune-up, “building
optimization” and “building performance services.” The majority of the respondents referred to “building

tune-up” as basically the routine maintenance of the building. One respondent described it as
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“recommissioning” where one tests the “existing mechanical electrical systems and enhances the
operation...” Another respondent described building tune-up as “fairly light, includes the rebalancing of
HVAC systems, and a quick assessment of the utility plant, to see if there is any obvious deficiencies.” Six
(30%) managers related “building optimization” specifically with energy efficiency. About half the
respondents thought that “building performance services” are professionals contracted by the owners to
suggest energy efficiency measures. Eight (40%) respondents did not make any differentiation between the
three terms and said that they mean more or less the same, which is bringing systems to the level originally

intended.

Of all the terms mentioned, ten (50%) respondents preferred using “building commissioning” in their
business (five were training participants). Those who chose building commissioning felt that the term has
been well-defined by ASHRAE, generally accepted by people in their field and best describes the “true
nature of the process.” Six (30%) respondents chose building optimization. As one describes the term,
optimization “takes technical expertise. You need to understand the systems to optimize their performance.”
Four (20%) respondents had no preference, stating that they use a different term, depending on the

circumstance.

One training participant has received support for a commissioning project through the NYSERDA
Technical Assistance Program. Another has taken advantage of a program sponsored by the New York
State Office of Mental Health. Training non-participants reported greater involvement in state- and utility-
sponsored commissioning programs. Three of the non-participants have participated in a project with
support from NYSERDA’s Technical Assistance Program. One participated in both the New Construction
and FlexTech programs, while another is currently considering applying to the New Construction program
for some of their construction projects. Those who have participated in NYSERDA programs reported

positive experiences with the programs.

Familiarity with Commissioning Process. From a list of activities, we asked the respondents to indicate
which steps are or should be part of the commissioning process. Generally, answers from both training
participants and non-participants were similar. Four of the training participants agreed that all of the
activities should be part of commissioning; while two of the non-participants thought that all the steps are

involved in the process.

Nearly all of the respondents agreed that “conducting equipment prefunctional and functional tests” should
be part of the commissioning process. Seventeen (85%) building managers felt that “documenting design

99 ¢

decisions/criteria during programming,” “commissioning-focused design review, and “verifying operator
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training” should also be part of commissioning a building. One respondent described that some of the
activities may overlap with those of the consulting engineer. According to this respondent, if the
commissioning agent were made responsible for these activities rather than the engineer, however, the steps
would more likely be completed. Another respondent believed that the first four steps should be included
in the original design process. Eight (40%) did not believe that “developing a preventive maintenance
program” should be part of commissioning, stating that the activity should be part of operations. While
seventeen (85%) agreed that “verifying operator training” is a key step in the commissioning process, fewer
respondents (13) agreed (some reluctantly) that “performing operator training” should be the job of the

commissioning agent. Table 3 summarizes the responses.

Table 3: Activities that Are or Should be Part of Commissioning

Training Non-Participants
Participants

Documenting design decisions/criteria during programming 9
Commissioning-focused design review

Developing full design intent documentation

Verifying code compliance during design

Developing system performance standards

Writing test procedures

Conducting equipment prefunctional and functional tests
Verifying operator training

Performing operating training

Approving O&M manuals

Developing a preventive maintenance program

Activities
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Familiarity with the Benefits of Commissioning. When asked to list the benefits of commissioning,
owners emphasized that commissioning facilitates a “smooth transition” from construction through turnover
to operation. They indicated that commissioning serves as a “quality control” process and ensures the

owner that the new building is working as it was designed.

Through unprompted and prompted responses, a number of additional benefits were mentioned. The most
popular responses included “greater energy efficiency” (95%), “reduced O&M expenses” (90%), “more
complete/higher quality O&M manuals” (85%), and “reduced occupant complaints” (85%). Half of the
respondents considered energy efficiency to be one of the most important benefits of commissioning.
“Fewer contractor callbacks,” “less time to get the system running optimally,” and “fewer post-acceptance
operational deficiencies” were regarded as benefits by approximately two-thirds of respondents. Figure 6

shows the responses.
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Figure 6: Benefits of Commissioning as Identified by Owners
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Commissioning Experience

New Building Commissioning. Thirteen (65%) of the building owners and managers, including five

training participants and eight non-participants, implement commissioning on their new buildings and
major additions. Five of the 13 maintained that, in the past two years, all of their new buildings or major
additions had been commissioned. Two reported that less than 25% of their new projects had been
commissioned during the same period. One mentioned that about half of their new projects had undergone
the process. Another claimed that 80% of their new construction had been commissioned. Others had not
constructed new buildings or major additions in the past 2 years, or just recently started commissioning
their new projects. None of the organizations that conducted commissioning on new buildings or major

additions had any formal policy for performing such work.
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Training non-participants had more extended years of experience than the training participants surveyed.
Three of the training non-participants who conduct commissioning on new buildings have been doing so for
over five years (one over 8 years, another over 15 years). Three asserted that they had been involved in
commissioning for three to five years. Two were relatively new to commissioning, having two years or less

of experience.

One training participant had been conducting commissioning for new projects for more than five years.
Two others had three to five years of experience in commissioning new buildings. Another three had less

than one year of commissioning experience on new buildings.

Nine respondents primarily commission selected building systems, such as HVAC, electrical, mechanical,
sprinkler, control and elevators in their commissioning projects. The remainder focus on whole building
commissioning. One respondent stated that they commission any systems that have been affected when
major changes are done. Two respondents (both universities) begin commissioning at the programming or
pre-design phase, another four start the process during the schematic design phase, and the rest start at

construction or building acceptance.

Of all the respondents, about half reported that they currently hire or would contract engineering firms for
commissioning new buildings and major additions. Six (30%) of the respondents contracted various firms,
depending on the type of systems they want to commission. These participants reported that they hire
engineering firms, building systems commissioning firms, or energy services firms. Six others (30%) said
that commissioning for their facilities may also be done by an in-house staff. One respondent would only

hire local contractors specializing in balancing systems.

Existing Building Commissioning. Overall, nine of the owners surveyed have commissioned an existing
building. As with new building commissioning, training non-participants have had more experience
commissioning existing buildings than training participants. Of the nine respondents that have
commissioned existing buildings, six were training non-participants. Five of the non-participants claimed
they have conducted such work “a few times” while the other reports completed commissioning of existing
building “many times.” Three of the non-participants have been commissioning existing buildings for more
than five years and three have at least one year of experience in such projects. Of the three training
participants, two have conducted commissioning a few times and have less than one year of experience
commissioning existing buildings. One has implemented commissioning a few times over a period of more

than five years.
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The nine participants who had conducted commissioning on existing buildings do not commission entire
buildings and focus only on certain systems within their existing facilities. One of the private sector asset
managers clarified that only their “high-tech” clients have requested integrated commissioning. One
medical facilities operator conducts commissioning by testing systems within sections of their buildings,
such as operating rooms, isolation rooms or patient clinics. The majority of the managers reported that there
is a conscientious effort within their organizations to make sure that buildings are functioning optimally.
They explained that commissioning is scheduled on a periodic basis or whenever there are any major
renovations, even though no formal policy exists for such projects. For existing facilities, respondents were

most likely to use in-house staff or hire an engineering firm.

Barriers to Incorporating Commissioning into Standard Practice. We asked the survey respondents to

assess a series of potential barriers to incorporating commissioning into the standard practices of their
organizations. About half of the respondents thought that there is a general “belief in the organization that
commissioning is part of standard design/construction practices.” The same number of respondents also
believed that “conflicts involved in introducing an independent agent into the design/construction process”
also play a large role in their organizations’ decisions to decline commissioning. These respondents rated
the two barriers in the high range of “4” or “5,” with “5” being highly significant. Nine (45%) of the
respondents thought that the “added cost of commissioning” and the “lack of certification process for
commissioning providers” were significant barriers, rating them in the same ranges. Over half of the
respondents felt that they knew how to implement a commissioning project and who to hire to perform the

important tests, rating these barriers in the “least” category.

There were some small differences in the manner in which the training participants and non-participants
evaluated the potential barriers. There were even greater differences in the way public sector and private
sector managers responded to the question. The public sector organizations rated the majority of the
barriers in the low ranges of “1” or “2.” Since they are facing requirements to commission their buildings,
they claim that none of the barriers listed is an important factor. The facilities managers who serve
primarily private sector clients complained that some of their clients do not see the value of commissioning,
or think that commissioning is already part of the construction process. Therefore, the owners see the
added cost and conflicts that may arise in introducing another party as unnecessary. Four (20%) managers

in the private sector also expressed concern regarding the “lack of certification process for providers.”
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Figure 7: Barriers to Greater Use of Commissioning, Owners
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Current Marketplace and Intervention Strategies

Seven (35%) respondents believed the market for commissioning services in their organization has
increased somewhat. The seven respondents worked in universities and governmental agencies. Six others
(30%), primarily from universities and medical facilities, thought the market has increased significantly in
their firm. When asked to identify the reasons why the market has increased, universities and public sector
representatives indicated that the passing of Executive Order 111 was the primary reason. Respondents

from the private sector reported that a general concern for energy efficiency and the poor performance of
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past projects have pushed the commissioning market up in their organizations. Representatives from two
universities and two private sector facilities management firms felt that the market in their organization has
remained stable in the last two years. One representative from a private sector asset/facilities management
firm believed that, because of the increasing cost of commissioning, there has been a significant decrease in

the market for commissioning in their company.

Increasing the Demand for Commissioning Services. We asked the survey respondents to evaluate a list
of methods for increasing the demand for commissioning services at their organization. Overall, financial
incentives were considered among the most promising methods. Sixteen (80%) respondents, representing
universities, as well as private sector firms, believed that “utility financing programs” would be “highly
effective” in encouraging more commissioning practices at their firms. Half of the respondents felt that “tax
credits” would be highly effective—a significant number given the proportion of tax-exempt organizations
represented in the survey. Fourteen (70%) thought that “training for services for providers” would also be
highly effective. This group comprised mainly university and public sector agencies. Over half of the

2 <

representatives felt that “certification for commissioning providers,” “case studies that demonstrate benefits
of commissioning,” and “sample test specifications for construction documents,” would also be highly
useful methods for increasing commissioning in their firms. Ten (50%) of the respondents did not think
“non-financial awards programs and free publicity in trade journals” would increase commissioning.

Figure 8 presents an overview of the responses.

The respondents had a number of other recommendations for increasing the demand for commissioning in

both the private and public sectors:

* Increase public assistance programs for new and existing projects. Since the cost of
new construction in New York is very high, commissioning is often eliminated from
the design and construction process. Cost has deterred new construction; therefore,
existing buildings (7 to 8 years old) get more attention. However, funding for
commissioning has traditionally been tied to new construction. Funding should be

made more available to existing buildings.
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Figure 8: Methods for Increasing Demand for Commissioning, Owners
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*  Raise general awareness about commissioning in universities and buildings
associations. Work with university and college board members and other key
representatives to bring commissioning into students’ curriculums as a specialization.
Commissioning can also be presented to association meetings and professional
conferences, such as the annual National Facilities Management & Technology
Conference/Exposition.

*  Minimize the work needed to obtain grants. A long, arduous process is often
required to take advantage of available grants. Make grants and funds easier to

obtain by reducing the necessary steps to acquire them.
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*  Create an educational process that target contractors. Contractors need to be
convinced that commissioning is essential. If they do not believe commissioning is
important, they convey this idea to the owners.

*  Mandate commissioning. Establish commissioning as part of state or city building

codes. Set performance criteria and enforce them.

Training Attendance

Ten (50%) of the owner survey respondents were training participants, all attending seminars held in
September and October 2002. The other ten were training non-participants, although two participated in
the BCA professional development seminar. The majority of the training non-participants had not heard of
any of the NYSERDA-sponsored commissioning training programs, but all were interested in attending an

introductory workshop in the future.

Of the ten training participants, three indicated that they had changed certain practices as a result of the
training (two attended the September 2002 workshop; and one participated in October 2002). When asked
about the type of changes they had made, one indicated they are currently changing internal policies
regarding commissioning; another pointed out that most senior engineers now make written documentation
of any changes in the systems; and the other “takes more time” to understand the design process of new

building constructions.

Owner Summary

We interviewed 22 building owners and operators from various types of organizations (including three
individuals from the same organization) for a total of 20 surveys. The majority of the respondents manage
several buildings in New York State totaling over 100,000 square feet. Over half had completed at least
one new building or major addition in the past three years. Regarding routine maintenance, equipment
replacement, the procurement of energy efficiency services and capital improvements in their buildings, the

majority of the respondents reported that final decisions are typically made at the central office level.

Training participants and non-participants alike were quite familiar with building commissioning. Despite
various interpretations of building commissioning, the majority gave very similar general descriptions of
commissioning when asked to define it. The respondents described commissioning as the process of
ensuring that systems are working as they were designed to work. Without being prompted, many

mentioned fewer post-acceptance operational deficiencies and more complete systems documentation as
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important benefits of commissioning. When prompted, the majority of the respondents thought that greater

energy efficiency and fewer occupant complaints are advantages of commissioning.

The majority of respondents (65%) had experience commissioning new buildings. A smaller percentage
(45%) had experience with retrocommissioning. Training non-participants had more commissioning
experience than training participants. Eighty percent of non-participants have commissioned new buildings
and 60% have commissioned existing facilities, whereas 50% of training participants have commissioned a
new building and only 30% have performed retrocommissioning. The respondents reported that there is a
general belief in their organization that commissioning is part of standard design/construction practices.
This belief serves as a highly significant barrier for half of the respondents. The respondents were also

concerned about conflicts arising out of introducing an independent agent into the construction process.

Over 60% of the survey respondents estimate that the commissioning market is increasing in their
organization. Executive Order No. 111, concern about energy efficiency and experience with non-
functioning buildings were the main causes cited by the respondents. Respondents suggested financial
incentives, increased public assistance programs for commissioning and educational outreach programs, to

help push the market.
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COMPARISON TO 2000 SURVEY

As noted above, an initial survey of building services providers and building owners and operators was
conducted at the start of the NYSERDA Building Commissioning Market Transformation project in late
2000. This section provides a comparison of the results of the initial survey with the survey conducted in

early 2003.

COMMISSIONING UNDERSTANDING

The 2003 survey respondents reported a similar level of knowledge of building commissioning with some
increase in the percentage of building owners and operators reporting they are “somewhat familiar” with the
term. Table 4 provides a comparison of responses from the 2000 and 2003 surveys. Although there was not
much change in the respondents reported knowledge of commissioning, the definitions of commissioning
given in 2003 demonstrate a more refined understanding of the process. For example, one-quarter of
providers surveyed in 2000 restricted their definition to HVAC systems whereas the 2003 respondents
included all building systems or mentioned engineering and mechanical systems in their definition.
Furthermore, 2003 survey respondents were less likely to focus on testing and verification, more often
including design and construction phase activities in their definitions. A few owner respondents also

mentioned retrocommissioning in their overall definition of commissioning.

Table 4: Familiarity with Building Commissioning, 2000 and 2003

Level of Familiarity Providers 2000 Providers 2003 Owners 2000 Owners 2003

Very familiar 81% 81% 50% 50%

Somewhat familiar 19% 19% 36% 45%

Little familiarity 0% 0% 7% 5%

Not at all familiar 0% 0% 7% 0%
Total respondents (n=) 16 21 14 20

When given a list of possible commissioning activities, more than half of all respondents in both the 2000
and 2003 surveys believed that each activity is or should be part of the commissioning process. There were
some differences in the most- and least-often cited activities. As illustrated in Table 5, no activities were
unanimously considered to be part of the commissioning process by 2003 survey respondents, unlike the
2000 survey. “Conducting equipment prefunctional and functional tests” was included as a commissioning
activity by the most respondents in both the 2003 and 2000 surveys. Among other activities most often

9

cited were “Cx-focused design review,” “writing test procedures,” and “verifying operator training.” Unlike
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the 2000 survey, fewer providers and owners in 2003 considered “developing a preventive maintenance

program” a part of the process, while more included “documenting designs decisions during programming.”

Table 5 provides details.

Table 5: Commissioning Activities, 2000 and 2003

2000 2003 2000 2003
Activities providers providers owners owners

(n=16) (n=21) (n=14) (n=20)
Conducting equip. prefunctional & functional tests 100% 95% 81% 90%
Documenting design decisions during programming 81% 90% 69% 81%
Cx-focused design review 94% 90% 81% 81%
Writing test procedures 88% 90% 100% 76%
Verifying operator training 100% 86% 69% 81%
Developing a preventive maintenance program 100% 81% 63% 57%
Approving O&M manuals 88% 76% 81% 76%
Developing full design intent documentation 81% 76% 63% 67%
Performing operating training 69% 71% 63% 62%
Developing system performance standards 75% 67% 88% 76%
Verifying code compliance during design 56% 57% 63% 62%

When asked to list the benefits of commissioning, the providers in 2000 cited a greater number of benefits
overall than those in 2003. A large percentage of respondents in both 2000 and 2003 considered fewer
building occupant and operator complaints, fewer post-acceptance operational deficiencies, and greater
energy efficiency to be benefits of commissioning. A similar and smaller number of respondents in both
surveys (43 to 44%) agreed that fewer change orders and less time to get systems operating were benefits.
However, in 2003 one-third or fewer respondents included increased equipment lifetime, fewer warranty
claims, less litigation, and increased productivity for building occupants, whereas close to two-thirds or

more of the respondents in 2000 included these as benefits. Figure 9 compares the provider responses.

When asked which benefits they considered most important, 62% of 2003 respondents cited fewer post-
acceptance operational deficiencies, making it the most popular response in 2003. Interestingly, this was
considered most important by only one-quarter of the providers surveyed in 2000. Greater energy

efficiency was cited as most important by 63% of respondents in 2000 and 48% in 2003.

Building Commissioning in New York State 4-2



Figure 9: Benefits of Commissioning, 2000 and 2003 Providers Survey
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Unlike the providers surveyed, owners in 2003 listed a greater number of benefits of commissioning.
Among the most commonly cited benefits in 2003 (in decreasing order) were greater energy efficiency,
reduced O&M expenses, fewer occupant complaints, and more/higher quality O&M manuals. In 2000,
fewer post-acceptance operational deficiencies, reduced O&M expenses, greater energy efficiency, and
fewer occupant and building operator complaints were listed by the greatest number of respondents. Many
more respondents in 2003 agreed that improved indoor air quality, fewer contractor call-backs, higher
quality O&M manuals, and less time to get system running optimally were benefits of commissioning.

Figure 10 illustrates the responses in 2000 and 2003.
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Figure 10: Benefits of Commissioning, 2000 and 2003 Owners Survey
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COMMISSIONING EXPERIENCE

The same percentage of the providers (81%) surveyed in 2000 and 2003 offer commissioning services,

however the reported role of commissioning in their businesses differed as shown in Table 6. In both cases,

the majority of providers offering commissioning estimate that it accounts for 5% or less of their overall

revenuce.
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Table 6: Role of Commissioning in Provider Businesses, 2000 and 2003

oL . 2000 Providers 2003 Providers
Role of Commissioning in Business
(n=16) (n=21)
Integral component of core business, provided as basic service 31% 4%
Component to core business, provided as differentiated service 19% 29%
Separate component from core business, provided upon request 31% 48%
Don’t provide commissioning services 19% 19%

Fewer of the owners surveyed in 2003 have had experience commissioning new buildings (65% of 2003
respondents versus 86% of 2000 respondents) and those that do commission their new buildings have been
doing so for a shorter length of time. But, unlike the 2000 respondents, two of the 2003 respondents
reported beginning commissioning at the programming or pre-design phase, earlier than any of the 2000
respondents. When asked about existing building commissioning, 2003 respondent had more experience

(45% versus 21% of 2000 respondents).

CURRENT MARKETPLACE AND INTERVENTION STRATEGIES

Providers surveyed in 2000 and 2003 indicated that “customers do not request commissioning” and “current
fees do not cover the cost” are the most significant barriers to greater incorporation of commissioning in
their own firms. They were also in agreement that “firm needs more information on commissioning” and
“some members of firm do not believe commissioning is necessary” represent the least significant barriers

within their own firms. Figure 11 shows the means of the responses from both 2000 and 2003.
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Figure 11: Barriers to Providers Offering Commissioning, 2000 and 2003 Providers Survey
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When asked what they perceive to be the most significant barriers to owners requesting commissioning,
provider responses were somewhat less consistent from 2000 to 2003. In 2000, respondents rated “a belief
that commissioning is already part of the construction process™ as the most significant barrier followed by
“a lack of awareness of commissioning” and “added cost of commissioning.” Respondents in 2003 rated
“added cost of commissioning” as the most significant barrier followed by “lack of awareness.” Both
groups considered “disruption of the construction schedule” and “lack of certified commissioning

providers” as least significant barriers. Figure 12 provides the means of the responses for all barriers listed.
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Figure 12: Barriers to Owners Requesting Commissioning, 2000 and 2003 Providers Survey
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The owner survey confirmed the providers belief that the added cost of commissioning is a barrier to
greater adoption of the practice by building owners. Both 2000 and 2003 owner respondents rated cost as
one of the most significant barriers. Other significant barriers included “other decision-makers in the
organization do not see the value or know about it” and “other business priorities take precedence.”
Although the providers did not feel that the lack of certified commissioning providers was a significant
barrier, owners surveyed in both 2000 and 2003 considered “a lack of certification process for
commissioning providers” as a somewhat significant barrier. The least significant barriers listed by owners
were “not knowing who to hire to perform commissioning” and “not knowing how to organize or
implement commissioning,” although the latter was more significant to 2000 respondents. Figure 13

presents the mean of the responses.
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Providers and owners were asked to rate different methods for increasing commissioning there was general

agreement, both between the survey respondents in 2000 and 2003 and between the providers and owners

surveyed. Methods rated most effective included utility financing, tax credits, and education and training.

Figures 13 and 14 show the means of responses for each method suggested for the providers and owners

surveyed, respectively.

Figure 13: Barriers to Greater Use of Commissioning, 2000 and 2003 Owners Survey
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Figure 14: Methods for Increasing Demand for Commissioning, 2000 and 2003 Providers Survey
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Figure 15: Methods for Increasing Demand for Commissioning, 2000 and 2003 Owners Survey
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DISCUSSION

The building service providers and building owners and operators surveyed are familiar with the term
building commissioning. Indeed, at least half of the respondents from each group feel very familiar with the
term. When asked to define the term, a majority of respondents from each group stated that commissioning
is a process to ensure that building systems work as designed and intended. Several respondents from each
group used the terms quality control. While some focused on building start-up, others recognized that the
building commissioning process ideally begins with project inception, before construction is underway. A
few respondents specifically differentiated new building commissioning and retrocommissioning when
defining the term. Compared with the earlier market characterization study conducted in late 2000,
respondents were less focused on testing and balancing activities and the building start-up process,

reflecting an increased understanding of the full nature of building commissioning.

Overall, respondents represent a range of experience with the commissioning process. Among the service
providers and owner/operators that attended a NYSERDA-sponsored commissioning seminar, actual
experience with commissioning was lower. Many of these respondents noted that their firms are interested
in offering commissioning services or are beginning to commission their facilities. Despite their greater
familiarity and experience with commissioning, the respondents that had not participated in the NYSERDA

seminars expressed an interest in further education and training.

The survey continues to demonstrate the limited extent of retrocommissioning activity in New York State.
Respondents in this study did not report much more retrocommissioning experience than respondents in the
2000 study, however their understanding and awareness of retrocommissioning appears to be growing.
Unlike the 2000 study, several respondents mentioned retrocommissioning unprompted and pointed out
differences between the practices. Others mentioned a particular interest in retrocommissioning within

their organizations.

Despite the interest in commissioning, a number of barriers continue to impede greater commissioning
activity. The cost of commissioning was cited as a barrier by both providers and building owners. In
general, building service providers feel the barriers to commissioning are stronger on the demand-side; they
believe that as their clients learn more about the benefits of commissioning and request it on more projects,
they will be in a position to offer the services. Building owners and operators report that misconceptions
about the design and construction process and the value of commissioning as well as competing business
priorities are key barriers to increased commissioning in their organizations. Both groups agree that despite

these remaining barriers, the market for commissioning has increased and will continue to grow.
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Continuing problems with poor building performance, increased interest in energy efficiency, and new
requirements such as Executive Order 111 were cited by a broad range of respondents as reasons for

optimism about future growth in commissioning activity.

Financial incentives, including utility financing programs and tax credits; case studies on successful
commissioning projects; and further education for building owners and operators and training for
commissioning providers were considered the most effective means for increasing the market for
commissioning services by respondents in this survey and in the 2000 study. Unlike the earlier study, both
groups believed that support for certification of commissioning providers would also be effective in
increasing demand. Respondents feel that each of these methods would help them to build support for
commissioning within their own organizations and help sell it to their clients. Many of these methods are
currently being used by NYSERDA and other actors to promote commissioning in New York State.
Finally, as in the 2000 study, respondents see a role for government in support of building commissioning.
Public assistance for commissioning, further requirements for public facilities, and incorporation of
commissioning in state and local building codes were all mentioned as potential methods for increasing the

use of building commissioning in New York.
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APPENDIX A

SURVEY INSTRUMENTS

Survey A: PROVIDERS who have NOT participated in a Training Course

Date Completed: Interviewer’s Name
Contact (Respondent) Name:
Title:
Company:
Address (verify):
Phone: E-mail

Date/Time of contact: Reschedule Date/Time:

Introduction:

Hello, this is from the American Council for an Energy-Efficient Economy. We are conducting
some research on behalf of NYSERDA (New York State Energy Research and Development Authority). The
purpose of this research is to assess your understanding and interest in building commissioning strategies and the
current market for these services. You were chosen to participate because your name was mentioned by our project
advisory network that is made up of individuals representing the building design, building development, and
building management industries in NY State. Could you take about 20 minutes to answer a few questions about your
firm and provide valuable input to this research? If this isn’t a good time could I schedule a better time for us to talk?

[If yes], thank you, I look forward to our call on: ?
[If no], could you refer me to someone else in the same organization?

General Information

1. How would you classify the primary business conducted by your firm? (Do not read choices unless
respondent has difficulty answering)

Engineering

Architecture

A&E (both)

Controls Contractor

Mechanical Contractor

Testing, Adjusting and Balancing (TAB) Contractor

Design Build Contractor

General Contractor

Building Systems Commissioning

Operation & Maintenance Service Contractor

Energy Service Company

Other

OOooOooOoooooonO
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2. For what construction types does your firm provide professional services? (Indicate all that apply as
a percentage of your firms total projects)

Type A lot (>50%) Some A little None
(15-50%) (1-15%)

New construction

Major renovation

Major additions

Existing building tune-
ups

Tenant improvements

Equipment retrofits
(upgrades/replacements)

3. In the majority of your projects, who contracts with you for your services? (Do not prompt unless
necessary)

Building owner, directly

The architect

The general contractor

The mechanical engineer

The electrical engineer

Utility

Don't know

Other: (Please specify)

OoOooOooooo

4. How many employees do you have at your firm? (if they are not sure, ask approximately how many)

Commissioning Understanding
5. How familiar are you with the term “building commissioning”?

Very familiar Somewhat familiar Not familiar

6a If “somewhat familiar” or “very familiar,” ask:
‘What does the term ‘building commissioning’ mean to you?

6b If “not at all familiar,” ask:
Would you like more information from NYSERDA on commissioning?
O Yes
O No - Why not?
(End survey.)
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7. ‘What do the terms “building tune-up,” “building performance services,” and “building

optimization” mean to you?

8. In some areas, the terms “building commissioning,” “building tune-up,” “building performance
services” and “building optimization” are used interchangeably. Do you have any preference for a

particular term? Why?

Because there are a few terms to refer to the same process, we’ll be using the term “building
commissioning”for the rest of this survey, so as to avoid confusion.

9. I will list a number of activities. Please indicate which activities you feel are or should be part of a

commissioning process:

Documenting design decisions/criteria during programming
Commissioning-focused design review

Developing full design intent documentation

Verifying code compliance during design

Developing system performance standards

Writing test procedures

Conducting equipment prefunctional and functional tests
Verifying operator training

Performing operator training

Approving O&M manuals

Developing a preventive maintenance program

S o T S

Z222222Z2Z22ZZZ

Less litigation involving occupants, designers or contractors

Takes less time to get system up and running optimally
Fewer post-acceptance operational deficiencies
More complete/higher quality O&M manuals

Reduced operations and maintenance expenses
Increase productivity for building occupants

10. Can you tell me what you think the benefits of commissioning are? (If responses are poor prompt
with the following)
Most
Unprompted  Prompted  Important
O O O Fewer change orders
O O O Fewer contractor call-backs
O O O Fewer warranty claims
O O O
O O O Fewer building operator complaints
O O O Fewer occupant complaints
O O O
O O O
O O O
O O O Greater energy efficiency
O O O Increased equipment lifetime
O O O
O O O
O O O Improved indoor air quality
O O O Other
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Of these benefits which 3 do you think are most important.? (use check boxes above)

For the purpose of the remainder of this survey, I’m going to read you a definition of commissioning:
According to ASHRAE Guideline 1-1996, commissioning is the process of ensuring that systems are designed,
installed, functionally tested, and capable of being operated and maintained to perform in conformity with the
design intent. So commissioning is a quality assurance strategy. It is a process that extends through all phases of a
new construction or renovation project from concept to occupancy and operation.

Commissioning Experience

11. Have you ever been involved in a commissioning process?
O Yes
O No
12. How do you classify the role of building commissioning in the mix of business services and products
you provide to customers?
O Integral component to core business, provided as part of basic service
O Component to core business, provided as a differentiated service
O Separate component from core business, provided upon request
O Don’t provide commissioning services*
13. *If answer above is “Don’t provide Cx services”, ask “Why has your firm chosen not to offer

commissioning services?” and then skip to Q24.

14. In terms of dollars, approximately what percentage of your overall business is commissioning
services? %
15. Please indicate the average number of commissioning projects performed by your firm in the past
year?
O None
O 1-5
O 6-20
O 21-50
O More than 50
16. How long has your firm offered formal commissioning services?
O Less than 2 years
O From 2 to 5 years
O More than 5 years;
O If more than 5 years, how long has your firm offered these services? _ years
17. Why did you first begin to offer commissioning services?
O Owner request
O Electric utility recommendation/requirement
O Business need / opportunity
O Project quality assurance
O Other (Please specify):
18. What is the extent of commissioning services in the majority of your projects?
O Whole building
O Selected systems in the building (Please describe these systems)
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19.

20.

21.

22.

23.

For what building sectors have you provided commissioning services?
O Offices

O Hospitals

O Laboratories

O Universities

O K-12 schools

O Government facilities
O Others: (Please specify)

In which sector do you conduct the majority of your commissioning work?

At what stage of the construction process do you typically begin to provide commissioning services?
(check one)

O Programming (pre-design)

O Design phase

O Construction / Installation phase
O Warranty phase (occupancy phase)

Has your firm provided commissioning services to your customers through a utility or State
government program?

O Yes (Please specify which program(s))

O No

If they mention NYSERDA, ask which program they participated in & what their experience was like. If
they can’t identify a specific program, prompt them with the following:

O New Construction program
O FlexTech
O Technical Assistance Program

‘What is your typical method for developing cost estimates for the commissioning services?
$ per square foot
Contingency fee
% of construction costs
Detailed cost estimate by task
% of mechanical costs
% of costs
% of electrical costs
Other (please explain)

oOooOooood
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24. I’m going to read you a list of possible barriers for incorporating commissioning into your business.
Please rate each one on a scale of 1 to 5 with 1 being of least significant, 3 being significant and S
being most significant. (Let them know that “don’t know” is an acceptable answer).

Barriers

1=Least
Signif.

5=Most
Signif.

DK
(Don’t
Know)

Our current fees don't cover the
cost

Our clients don’t request
commissioning services

Some members of our firm don’t
feel commissioning is necessary

The risk of disrupting the
construction schedule

Our firm needs more information
about the benefits of Cx

Our firm is not trained in
commissioning practices

Lack of Cx guide specifications
and performance standards

Are there other significant
barriers for incorporating Cx into
your business?

Building Commissioning in New York State
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Opinions on Current Marketplace and Intervention Strategies

25. I'm going to read you a list of possible barriers to building owners requesting commissioning services.
Please rate each one on a scale of 1 to 5 with 1 being least significant, 3 being significant and S being
most significant. (Let them know that “don’t know” is an acceptable answer)

Barriers 1=Least 2 3 4 5=Most DK
Signif. Signif. (Don’t
Know)

A belief that Cx is already part of
the construction process (they are
already getting it)

Lack of awareness of
commissioning

Not knowing who to hire to
perform these tests

A belief that the performance
tests are part of standard
design/construction practices

The added cost of performing
commissioning

Lack of documented benefits

Disruption of construction
schedule

Lack of certified commissioning
authorities

Are there any other highly
significant barriers to owners
requesting Cx services?

26. Can you estimate the overall percentage of new whole building construction projects that are
commissioned in New York State? %

27. Can you estimate the overall percentage of existing whole buildings that are commissioned in New
York State annually? %
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28. In your opinion, do you think the current market for commissioning services is:
Increasing Stable Decreasing Don’t know

29. If question 28 was “increasing,”
What do you credit for the increase in commissioning activity (prompt from list below if necessary):

Unprompted Prompted
| O Growth in total market for building construction and renovation
Increased owner awareness and requests

Changes in the electric utility industry

Concern for professional liability

Referral from satisfied customers

Documentation by case studies

Government programs promoting commissioning

Other: (please describe)

ooooood
ooooood

30. If Q28 was “decreasing,”
why do you think this is occurring?

31. ‘Which of the following do you think would improve the quality of commissioning services?
Commissioning as a requirement in the engineering curriculum

Professional continuing education training

Utility requirements

Required by code

Required certification of commissioning providers

Other (Please specify):

oOooooaa
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32. Now let me list a few potential methods that we are considering for increasing the demand for
commissioning services. Please rank each method from 1 to 5 with 1 being the least effective, 3
effective, and 5 being most effective.

Method

1=Least
Effective

5=Most
Effective

DK
(Don’t
Know)

Certification for commissioning
providers

Case studies that demonstrate
benefits of commissioning

Utility financing programs

Non-financial awards programs
and free publicity in trade
journals

Education programs explaining
procedures and benefits for
building owners and their staff

Professional organization for
commissioning providers

Example of test procedures for
energy using equipment

Sample test specifications for
construction documents

Training for services for
providers

Tax credits

33. What other recommendations do you have for increasing the use of commissioning in the New York

marketplace?

34. Have you heard about the commissioning training or workshops offered under this program?

O Yes
O No

Building Commissioning in New York State
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3s.

36.

37.

38.

39.

40.

41.

If yes, why did you choose not to participate?

Cost of the workshop

Unable to take time off to attend

Would not enhance their knowledge of commissioning
Low interest among our customers

Missed registration deadline

Other

oOooooaa

Would you or one of your staff be interested in attending a comprehensive commissioning training
workshop sponsored by NYSERDA?

O Yes

O No

If no, why not?

Is there anything else you wish to say about the commissioning market that was not covered in this
survey?

Could you recommend a few other people we should talk to that may have opinions and valuable
input into this research?

May we contact you in the future as a follow up to this survey for your opinions on the commissioning
market and how it is changing?

O Yes

O No

Would you like us to email or mail you a copy of the summary results of this study to you?

O Yes - “make sure the address and/or email information is complete on the front of this form
O Email
O Mail

O No
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Survey B: PROVIDERS who HAVE participated in Training Course

Date Completed: Interviewer’s Name
Contact (Respondent) Name:
Title:
Company:
Address (verify):
Phone: E-mail

Date/Time of contact: Reschedule Date/Time:

Introduction:

Hello, this is from the American Council for an Energy-Efficient Economy. We are conducting
some research on behalf of NYSERDA (New York State Energy Research and Development Authority). The
purpose of this research is to assess your understanding and interest in building commissioning strategies and the
current market for these services. You were chosen to participate because your name was mentioned by our project
advisory network that is made up of individuals representing the building design, building development, and
building management industries in NY State. Could you take about 20 minutes to answer a few questions about your
firm and provide valuable input to this research? If this isn’t a good time could I schedule a better time for us to talk?

[If yes], thank you, I look forward to our call on: ?
[If no], could you refer me to someone else in the same organization?

General Information

1. How would you classify the primary business conducted by your firm? (Do not read choices unless
respondent has difficulty answering)

Engineering

Architecture

A&E (both)

Controls Contractor

Mechanical Contractor

Testing, Adjusting and Balancing (TAB) Contractor

Design Build Contractor

General Contractor

Building Systems Commissioning

Operation & Maintenance Service Contractor

Energy Service Company

Other

OO0OoOoooOooOooonO
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2. For what construction types does your firm provide professional services? (Indicate all that apply as

a percentage of your firms total projects)

Type A lot Some A little None
(>50%) (15-50%) (1-15%)
New construction
Major renovation
Major additions
Existing building tune-
ups
Tenant improvements
Equipment retrofits
(upgrades/replacements)
3. In the majority of your projects, who contracts with you for your services? (Do not prompt unless
necessary)
O Building owner, directly
O The architect
O The general contractor
O The mechanical engineer
O The electrical engineer
O Utility
O Don't know
O Other: (Please specify)
4. How many employees do you have at your firm? (if they are not sure, ask approximately how many)
Commissioning Understanding
5. You have completed a workshop in building commissioning . Now, how familiar do you feel with the
“building commissioning”?
Very familiar Somewhat familiar Not familiar
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6a If “not at all familiar,” ask:
Would you like more information on commissioning?
O Yes
0 No - Why not?
(End survey.)

6b How would you define the term “building commissioning”?

7. What do the terms “building tune-up,” “building performance services,” and “building optimization”
mean to you?

8. In some areas, the terms “building commissioning,” “building tune-up,” “building performance
services” and “building optimization” are used interchangeably. Do you have any preference for a
particular term? Why?

Because there are a few terms to refer to the same process, we’ll be using the term “building
commissioning”for the rest of this survey, so as to avoid confusion.

9. I will list a number of activities. Please indicate which activities you feel are or should be part of a
commissioning process:

Documenting design decisions/criteria during programming
Commissioning-focused design review

Developing full design intent documentation

Verifying code compliance during design

Developing system performance standards

Writing test procedures

Conducting equipment prefunctional and functional tests
Verifying operator training

Performing operator training

Approving O&M manuals

Developing a preventive maintenance program

e A S o
Z222222Z222ZZZ
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10. Can you tell me what you think the benefits of commissioning are? (If responses are poor prompt

with the following)
Most
Unprompted  Prompted  Important
O O O Fewer change orders
O O O Fewer contractor call-backs
O O O Fewer warranty claims
O O O Less litigation involving occupants, designers or contractors
O O O Fewer building operator complaints
O O O Fewer occupant complaints
O O O Takes less time to get system up and running optimally
O O O Fewer post-acceptance operational deficiencies
O O O More complete/higher quality O&M manuals
O O O Greater energy efficiency
O O O Increased equipment lifetime
O O O Reduced operations and maintenance expenses
O O O Increase productivity for building occupants
O O O Improved indoor air quality
O O O Other

Of these benefits which 3 do you think are most important.? (use check boxes above)

For the purpose of the remainder of this survey, I’m going to read you a definition of commissioning:
According to ASHRAE Guideline 1-1996, commissioning is the process of ensuring that systems are designed,
installed, functionally tested, and capable of being operated and maintained to perform in conformity with the
design intent. So commissioning is a quality assurance strategy. It is a process that extends through all phases of a
new construction or renovation project from concept to occupancy and operation.

Commissioning Experience

11. Have you ever been involved in a commissioning process?
O Yes
O No
12. How do you classify the role of building commissioning in the mix of business services and products
you provide to customers?
O Integral component to core business, provided as part of basic service
O Component to core business, provided as a differentiated service
O Separate component from core business, provided upon request
O Don’t provide commissioning services*
13. *If answer above is “Don’t provide Cx services”, ask “Why has your firm chosen not to offer

commissioning services?” and then skip to Q24.

14. In terms of dollars, approximately what percentage of your overall business is commissioning
services? %
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15. Please indicate the average number of commissioning projects performed by your firm in the past

year?
None
1-5
6-20
21-50
More than 50
16. ow long has your firm offered formal commissioning services?
Less than 2 years
From 2 to 5 years
More than 5 years;

Oooo= OOoooo

[0 If more than 5 years, how long has your firm offered these services? years

17. Why did you first begin to offer commissioning services?
Owner request

Electric utility recommendation/requirement
Business need / opportunity

Project quality assurance

Other (Please specify):

oOoood

18. What is the extent of commissioning services in the majority of your projects?

Whole building
Selected systems in the building (Please describe these systems)

Oogd

19. For what building sectors have you provided commissioning services?
O Offices

O Hospitals

O Laboratories

O Universities

O K-12 schools

O Government facilities
O Others: (Please specify)

20. In which sector do you conduct the majority of your commissioning work?
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21.

22,

23.

At what stage of the construction process do you typically begin to provide commissioning services?
(check one)

O Programming (pre-design)

O Design phase

O Construction / Installation phase
O Warranty phase (occupancy phase)

Has your firm provided commissioning services to your customers through a utility or State
government program?

O Yes (Please specify which program(s))

O No

If they mention NYSERDA, ask which program they participated in & what their experience was like. If
they can’t identify a specific program, prompt them with the following:

O New Construction program
O FlexTech
O Technical Assistance Program

What is your typical method for developing cost estimates for the commissioning services?
$ per square foot
Contingency fee
% of construction costs
Detailed cost estimate by task
% of mechanical costs
% of costs
% of electrical costs
Other (please explain)

OoOooOooooo
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24. I’m going to read you a list of possible barriers for incorporating commissioning into your business.
Please rate each one on a scale of 1 to 5 with 1 being of least significant, 3 being significant and S
being most significant. (Let them know that “don’t know” is an acceptable answer).

Barriers

1=Least
Signif.

5=Most
Signif.

DK
(Don’t
Know)

Our current fees don't cover the
cost

Our clients don’t request
commissioning services

Some members of our firm don’t
feel commissioning is necessary

The risk of disrupting the
construction schedule

Our firm needs more information
about the benefits of Cx

Our firm is not trained in
commissioning practices

Lack of Cx guide specifications
and performance standards

Are there other significant
barriers for incorporating Cx into
your business?
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Opinions on Current Marketplace and Intervention Strategies

25. I'm going to read you a list of possible barriers to building owners requesting commissioning services.
Please rate each one on a scale of 1 to 5 with 1 being least significant, 3 being significant and S being
most significant. (Let them know that “don’t know” is an acceptable answer)

Barriers 1=Least 2 3 4 5=Most DK
Signif. Signif. (Don’t
Know)

A belief that Cx is already part of
the construction process (they are
already getting it)

Lack of awareness of
commissioning

Not knowing who to hire to
perform these tests

A belief that the performance
tests are part of standard
design/construction practices

The added cost of performing
commissioning

Lack of documented benefits

Disruption of construction
schedule

Lack of certified commissioning
authorities

Are there any other highly
significant barriers to owners
requesting Cx services?

26.

27.

28.

29.

Can you estimate the overall percentage of new whole building construction projects that are
commissioned in New York State? %

Can you estimate the overall percentage of existing whole buildings that are commissioned in New
York State annually? %

In your opinion, do you think the current market for commissioning services is:
Increasing Stable Decreasing Don’t know
If question 28 was “increasing,”

What do you credit for the increase in commissioning activity (prompt from list below if necessary):

Unprompted Prompted
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Growth in total market for building construction and renovation
Increased owner awareness and requests

Changes in the electric utility industry

Concern for professional liability

Referral from satisfied customers

Documentation by case studies

Government programs promoting commissioning

Other: (please describe)

OOooooooano
OOooooogoano

30. If Q28 was “decreasing,”
why do you think this is occurring?

31. Which of the following do you think would improve the quality of commissioning services?
Commissioning as a requirement in the engineering curriculum

Professional continuing education training

Utility requirements

Required by code

Required certification of commissioning providers

Other (Please specify):

oOooooao
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32. Now let me list a few potential methods that we are considering for increasing the demand for
commissioning services. Please rank each method from 1 to 5 with 1 being the least effective, 3
effective, and 5 being most effective.

Method

1=Least 2
Effective

5=Most
Effective

DK
(Don’t
Know)

Certification for commissioning
providers

Case studies that demonstrate
benefits of commissioning

Utility financing programs

Non-financial awards programs
and free publicity in trade
journals

Education programs explaining
procedures and benefits for
building owners and their staff

Professional organization for
commissioning providers

Example of test procedures for
energy using equipment

Sample test specifications for
construction documents

Training for services for
providers

Tax credits

33. What other recommendations do you have for increasing the use of commissioning in the New York

marketplace?

Changes in Opinions and Practices after Training

34. Have you changed any of your opinions or practices since you participated in the training?

O Yes
O No

35. If yes, what changes have you made?

36. To what extent did the training influence these changes?

Did not influence

Somewhat influenced

Building Commissioning in New York State

Highly Influenced

A-20



37.

38.

39.

40.

Could you recommend a few other people we should talk to that may have opinions and valuable
input into this research?

Is there anything else you wish to say about the commissioning market that was not covered in this
survey?

May we contact you in the future as a follow up to this survey for your opinions on the commissioning
market and how it is changing?

O Yes

O No

Would you like us to email or mail you a copy of the summary results of this study to you?

O Yes - “make sure the address and/or email information is complete on the front of this form
O Email
O Mail

O No
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Survey C: OWNERS who have NOT participated in Training

Date Completed: Interviewer’s Name
Contact (Respondent) Name:
Title:
Company:
Address (verify):
Phone: E-mail

Date/Time of contact: Reschedule Date/Time:

Introduction:

Hello, this is from the American Council for an Energy-Efficient Economy. We are conducting
some research on behalf of NYSERDA (New York State Energy Research and Development Authority). The
purpose of this research is to assess your understanding and interest in building commissioning strategies and the
current market for these services. You were chosen to participate because your name was mentioned by our project
advisory network that is made up of individuals representing the building design, building development, and
building management industries in NY State. Could you take about 20 minutes to answer a few questions about your
firm and provide valuable input to this research? If this isn’t a good time could I schedule a better time for us to talk?

[If yes], thank you, I look forward to our call on: ?
[If no], could you refer me to someone else in the same organization?

General Information

1. Approximately how many buildings of 100,000 square feet or larger does your organization operate
in New York State?

2. In the past three years, how many new buildings or major additions of 100,000 square feet or larger
has your company/organization completed in New York?

3a. For decisions regarding routine maintenance, who in your organization has the final say? (Ask for
their position title if not given).

And would you describe this person as being part of the central corporate management of your
organization or part of independent field operations?

O Central

O Field

3b. And for equipment replacement, who makes the final decision? (Ask for position title, if not named
previously).

And would you describe this person as being part of the central corporate management of your
organization or part of independent field operations?

O Central

O Field
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3c. And for the Procurement of energy efficiency services with a payback # 3 years, who makes the final
decision? (Ask for position title, if not named previously).

And would you describe this person as being part of the central corporate management of your
organization or part of independent field operations?

O Central
O Field
3d. And for major capital improvements, who makes the final decision? (Ask for position title, if not

named previously).

And would you describe this person as being part of the central corporate management of your
organization or part of independent field operations?

O Central
O Field
4. Are the majority of buildings your organization operates in New York State:
O Owner-occupied
O Rental

Commissioning Understanding

5. Have you heard of the term “building commissioning”?
O Yes
O No

6a. If “yes,” ask:
‘What does the term “building commissioning” mean to you?
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6b If “no,” ask:
Would you like more information from NYSERDA on commissioning? (If asked for
definition of commissioning, offer ASHRAE definition, then end survey.)
O Yes
O No - Why not?

‘What do the terms “building tune-up,” “building optimization,” and “building performance services”
mean to you?

In some areas, the terms “building commissioning,” “building tune-up,” ‘building performance
services,” and “uilding optimization” are used interchangeably. Do you have any preference for a
particular term? Why?

Because there are a few terms to refer to the same process, we’ll be using the term “building commissioning*

10.

for the rest of this survey, so as to avoid confusion.

How familiar are you with commissioning services?

Very familiar Somewhat familiar  Little familiarity Not at all familiar

Has your company/organization received commissioning services or support for commissioning
through a utility or state government program?

O Yes (Please specify which program(s))

O No

If they mention NYSERDA, ask which program they participated in & what their experience was like. If
they can’t identify a specific program, prompt them with the following:

O New Construction Program
O FlexTech
O Technical Assistance Program
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11.

12.

I am going to list a number of activities. Please indicate which activities you feel are or should be

part of a commissioning process:

Documenting design decisions/criteria during programming
Commissioning-focused design review

Developing full design intent documentation

Verifying code compliance during design

Developing system performance standards

Writing test procedures

Conducting equipment prefunctional and functional tests
Verifying operator training

Performing operator training

Approving O&M manuals

Developing a preventive maintenance program

Can you tell me what you think the benefits of commissioning are? (If responses are

poor prompt with the following):

Most
Unprompted Prompted  Important

R R R R

222222722 2ZZZZ

O

OoooDoOoooOoooooooan

O

OoooDoOooooooooooan

O

OoooDoOooooooooooan

Fewer change orders

Fewer contractor call-backs

Fewer warranty claims

Less litigation involving occupants, designers or contractors
Fewer building operator complaints

Fewer occupant complaints

Takes less time to get system up and running optimally
Fewer post-acceptance operational deficiencies

More complete/higher quality O&M manuals

Greater energy efficiency

Increased equipment lifetime

Reduced operations and maintenance expenses
Increase productivity for building occupants

Improved indoor air quality

Easier to attract tenants to rental properties

Potential occupants ask for it

Other (please specify)

Of the benefits mentioned, which 3 do you think are most important? (use check boxes)
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Commissioning Experience

13.

14.

Does your company/organization implement building commissioning on your new buildings and
major additions?

O Yes
O No
O Don’t Know

13a. If “yes,” ask:
Roughly, what percentage of your new buildings or major additions over the past 2 years
have been commissioned?

O 25% or less
O 50%

O 75%

O 100%

Has your company/organization ever commissioned an existing building?
No

No, but considering it now

A few times (1-3)

Many times (>3)

Don’t know

oOoood

For questions 15-18: First ask about new buildings/major additions, then ask if practice differs for existing
buildings and, if so, how.

15.

16.

17.

When did your company/organization start commissioning its new and/or existing facilities in New
York? (only ask this question if they answered ‘yes’ to either Q 13 & 14. If they answered ‘no’ to
both of those questions, simply tick the first option and move on to Q19.)

New Existing
O O Don’t commission our buildings
O O Less than 1 year ago
O O 1 to 2 years ago
O O 3 to 5 years ago
O O More than 5 years ago

What is the extent of commissioning services in the majority of your commissioning projects?

New Existing
O O Whole building
] O Selected building systems (please specify)

What are the key criteria your company/organization uses to determine when to commission existing
whole buildings?

Operations and maintenance staff complaints

Occupant complaints

Change in building use

Cost reduction program

Done on periodic schedule

Other (please specify)

oOooooaa
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18.

19.

20.

At what stage of a new whole building construction project do you typically begin the commissioning

process?

O Programming phase (pre-design)
O Schematic design phase

O Bid document development

O Construction/Installation phase
O Acceptance

Is there a formal policy in place regarding commissioning in new and existing facilities?

New Existing
] ]
] ]
] ]
] ]

Formal policy requires commissioning of all buildings
Formal policy establishes criteria for when to commission
No formal policy, but commissioning done

No formal policy, other policies conflict with commissioning

(If their company has implemented Cx on new or existing buildings (Yes to Q13/14):
‘Who does your firm/agency contract with for commissioning services?

(If their company has not implemented Cx on new or existing buildings (No to Q13 &14): If you were
intending to commission a building, who would your firm/agency contract with for commissioning

services?

New Existing
O O
O O
O O
O O
O O
O O
O O
O O
O O

Architecture firm

Engineering firm

General contractor

HVAC/controls contractor

Building systems commissioning firm
Operations and maintenance service contractor
Energy service company

Use in-house staff

Other (please specify)
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21. I’m going to read you a list of possible barriers to your company/organization incorporating

commissioning into your standard practice. Please rate each one on a scale of 1 to 5 with 1 being least
significant or does not exist and 5 being most significant. [Let them know that “don’t know” is an

acceptable answer.]

Barriers

1=Least
Signif.

5=Most
Signif.

Don’t
Know

Not knowing who to hire to perform
Cx services

A belief that Cx is part of standard
design/ construction practices

Not knowing how to organize or
implement Cx

Added cost of commissioning

Conflicts involved in introducing an
independent agent into the design/
construction process

Lack of documented benefits

Disruption of construction schedule

Lack of standardized testing procedures

Lack of certification process for
commissioning providers

Other decision-makers in my
organization don’t see value in it or
don’t know about it

Other business priorities take
precedence

Opinions on Current Marketplace and Intervention Strategies

22. In your opinion, within the last 2 years has the market for commissioning services in your

organization:

Increased significantly
Increased somewhat
Been stable

Decreased somewhat
Decreased significantly
Don’t Know

oOooooaa
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23. If Q 22 was “increasing,:”
What do you credit for the increase in commissioning activity ?” (Prompt from list below if
necessary.)

Unprompted Prompted

O O Growth in total market for building construction and renovation
O O Increased owner awareness of the benefits

O O Changes in the electric utility industry

O O Concern for professional liability

O O Referrals from satisfied customers

O O Documentation by case studies

O O Utility or government program supporting commissioning

O O Increased promotion of commissioning by service providers

O O Other (please describe)

24. If question 22 was “decreasing,:”
“Why do you think this is occurring?”

25. I will list a few potential methods for increasing the demand for commissioning services. Please rank
each method for how effective you think it would be for firms such as yours. Rank from 1 to 3 with 1

being least effective, 2 being effective and 3 being highly effective.

Methods 1=Least 2 3=Highly Don’t
Effective Effective Know

Certification for Cx providers

Case studies that demonstrate the benefits of Cx

Utility or government financing programs

Non-financial award programs and free publicity
in trade journals

Education programs for building owners and their
staff explaining Cx procedures and benefits

Professional organization for Cx providers

Sample test specifications for construction
documents

Training for Cx service providers

Tax credits to building owners for Cx

26. ‘What other recommendations do you have for increasing the demand for commissioning in the New

York marketplace?

27. Have you heard about the commissioning training or workshops offered under this program?
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28.

29.

30.

31.

32.

O Yes
O No

If yes, why did you choose not to participate?

Cost of the workshop

Unable to take time off to attend

Would not enhance knowledge of commissioning
Low interest

Missed registration deadline

Others

oOooooag

Would you or one of your staff be interested in attending an introductory workshop on
commissioning sponsored by NYSERDA?

O Yes

O No - why not?

Could you recommend a few other typical building owners, managers, or developers we should talk
to regarding commissioning that may have opinions and valuable input into this research?

Is there anything else you would like to say about the commissioning market that was not covered in
this survey?

Would you like us to email or mail you a copy of the summary results of this study to you?

O Yes - Ensure you have complete email/ address information on the front of this form
O Email
O Mail

O No



Survey D: OWNERS who HAVE participated in Training

Date Completed: Interviewer’s Name
Contact (Respondent) Name:
Title:
Company:
Address (verify):
Phone: E-mail

Date/Time of contact: Reschedule Date/Time:

Introduction:

Hello, this is from the American Council for an Energy-Efficient Economy. We are conducting
some research on behalf of NYSERDA (New York State Energy Research and Development Authority). The
purpose of this research is to assess your understanding and interest in building commissioning strategies and the
current market for these services. You were chosen to participate because your name was mentioned by our project
advisory network that is made up of individuals representing the building design, building development, and
building management industries in NY State. Could you take about 20 minutes to answer a few questions about your
firm and provide valuable input to this research? If this isn’t a good time could I schedule a better time for us to talk?

[If yes], thank you, I look forward to our call on: ?
[If no], could you refer me to someone else in the same organization?

General Information

1. Approximately how many buildings of 100,000 square feet or larger does your organization operate
in New York State?

2. In the past three years, how many new buildings or major additions of 100,000 square feet or larger
has your company/organization completed in New York?

3a. For decisions regarding routine maintenance, who in your organization has the final say? (Ask for
their position title if not given).

And would you describe this person as being part of the central corporate management of your
organization or part of independent field operations?

O Central

O Field

3b. And for equipment replacement, who makes the final decision? (Ask for position title, if not named
previously).

And would you describe this person as being part of the central corporate management of your
organization or part of independent field operations?

O Central

O Field



3c. And for the Procurement of energy efficiency services with a payback # 3 years, who makes the final
decision? (Ask for position title, if not named previously).

And would you describe this person as being part of the central corporate management of your
organization or part of independent field operations?

O Central
O Field
3d. And for major capital improvements, who makes the final decision? (Ask for position title, if not

named previously).

And would you describe this person as being part of the central corporate management of your
organization or part of independent field operations?

O Central
O Field
4. Are the majority of buildings your organization operates in New York State:
O Owner-occupied
O Rental

Commissioning Understanding

5. You have completed a workshop in building commissioning. Now, how familiar do you feel with the
term “building commissioning”?

Very familiar Somewhat familiar Not at all familiar

6a. If “not at all familiar,” ask:
‘Would you like more information on “building commissioning”?
(End Survey)

6b. How would you define the term “building commissioning”?

7. What do the terms “building tune-up,” “building optimization,” and “building performance services”
mean to you?

8. In some areas, the terms “building commissioning,” “building tune-up,” ‘building performance
services,” and “uilding optimization” are used interchangeably. Do you have any preference for a
particular term? Why?

Because there are a few terms to refer to the same process, we’ll be using the term “building commissioning*
for the rest of this survey, so as to avoid confusion.

9. How familiar are you with commissioning services?



10.

11.

12.

Very familiar Somewhat familiar Little familiarity Not at all familiar

Has your company/organization received commissioning services or support for commissioning
through a utility or state government program?

O Yes (Please specify which program(s))

O No

If they mention NYSERDA, ask which program they participated in & what their experience was like. If
they can’t identify a specific program, prompt them with the following:

O New Construction Program
O FlexTech
O Technical Assistance Program

I am going to list a number of activities. Please indicate which activities you feel are or should be
part of a commissioning process:

Documenting design decisions/criteria during programming
Commissioning-focused design review

Developing full design intent documentation

Verifying code compliance during design

Developing system performance standards

Writing test procedures

Conducting equipment prefunctional and functional tests
Verifying operator training

Performing operator training

Approving O&M manuals

Developing a preventive maintenance program

R
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Can you tell me what you think the benefits of commissioning are? (If responses are
poor prompt with the following):

Most
Unprompted  Prompted  Important

O O O Fewer change orders

O O O Fewer contractor call-backs

O O O Fewer warranty claims

O O O Less litigation involving occupants, designers or contractors
O O O Fewer building operator complaints

O O O Fewer occupant complaints

O O O Takes less time to get system up and running optimally
O O O Fewer post-acceptance operational deficiencies

O O O More complete/higher quality O&M manuals

O O O Greater energy efficiency

O O O Increased equipment lifetime

O O O Reduced operations and maintenance expenses

O O O Increase productivity for building occupants

O O O Improved indoor air quality



O O O Easier to attract tenants to rental properties
O O O Potential occupants ask for it
O O O Other (please specify)

Of the benefits mentioned, which 3 do you think are most important? (use check boxes)

Commissioning Experience

13.

14.

Does your company/organization implement building commissioning on your new buildings and
major additions?

O Yes
O No
O Don’t Know

13a. If “yes,” ask:
Roughly, what percentage of your new buildings or major additions over the past 2 years
have been commissioned?

O 25% or less
O 50%

O 75%

O 100%

Has your company/organization ever commissioned an existing building?
No

No, but considering it now

A few times (1-3)

Many times (>3)

Don’t know

oOooonO

For questions 15-18: First ask about new buildings/major additions, then ask if practice differs for existing
buildings and, if so, how.

15.

16.

When did your company/organization start commissioning its new and/or existing facilities in New
York? (only ask this question if they answered ‘yes’ to either Q 13 & 14. If they answered ‘no’ to
both of those questions, simply tick the first option and move on to Q19.)

New Existing
O O Don’t commission our buildings
O O Less than 1 year ago
O O 1 to 2 years ago
O d 3 to 5 years ago
O O More than 5 years ago

What is the extent of commissioning services in the majority of your commissioning projects?

New Existing
o O Whole building
O O Selected building systems (please specify)



17.

18.

19.

20.

What are the key criteria your company/organization uses to determine when to commission existing
whole buildings?

Operations and maintenance staff complaints

Occupant complaints

Change in building use

Cost reduction program

Done on periodic schedule

Other (please specify)

oOooooag

At what stage of a new whole building construction project do you typically begin the commissioning
process?

Programming phase (pre-design)

Schematic design phase

Bid document development

Construction/Installation phase

Acceptance

oOoood

Is there a formal policy in place regarding commissioning in new and existing facilities?

New Existing
O O Formal policy requires commissioning of all buildings
O O Formal policy establishes criteria for when to commission
O O No formal policy, but commissioning done
O O No formal policy, other policies conflict with commissioning

(If their company has implemented Cx on new or existing buildings (Yes to Q13/14):
‘Who does your firm/agency contract with for commissioning services?

(If their company has not implemented Cx on new or existing buildings (No to Q13 &14): If you were
intending to commission a building, who would your firm/agency contract with for commissioning
services?

New Existing

O Architecture firm

Engineering firm

General contractor

HVAC/controls contractor

Building systems commissioning firm
Operations and maintenance service contractor
Energy service company

Use in-house staff

Ooooooooao
0 o B B 0 Y W

Other (please specify)



21. I’m going to read you a list of possible barriers to your company/organization incorporating
commissioning into your standard practice. Please rate each one on a scale of 1 to 5 with 1 being least
significant or does not exist and 5 being most significant. [Let them know that “don’t know” is an
acceptable answer.]

Barriers 1=Least 2 3 4 5=Most Don’t
Signif. Signif. Know

Not knowing who to hire to perform
Cx services

A belief that Cx is part of standard
design/ construction practices

Not knowing how to organize or
implement Cx

Added cost of commissioning

Conflicts involved in introducing an
independent agent into the design/
construction process

Lack of documented benefits

Disruption of construction schedule

Lack of standardized testing procedures

Lack of certification process for
commissioning providers

Other decision-makers in my
organization don’t see value in it or
don’t know about it

Other business priorities take
precedence

Opinions on Current Marketplace and Intervention Strategies

22. In your opinion, within the last 2 years has the market for commissioning services in your
organization:

Increased significantly

Increased somewhat

Been stable

Decreased somewhat

Decreased significantly

Don’t Know

oOooooaa



23. If Q 22 was “increasing,:”
What do you credit for the increase in commissioning activity ?” (Prompt from list below if
necessary.)

Unprompted Prompted

O O Growth in total market for building construction and renovation
O O Increased owner awareness of the benefits

O O Changes in the electric utility industry

O O Concern for professional liability

O O Referrals from satisfied customers

O O Documentation by case studies

O O Utility or government program supporting commissioning

O O Increased promotion of commissioning by service providers

O O Other (please describe)

24. If question 22 was “decreasing,”
“Why do you think this is occurring?”

25. I will list a few potential methods for increasing the demand for commissioning services. Please rank
each method for how effective you think it would be for firms such as yours. Rank from 1 to 3 with 1

being least effective, 2 being effective and 3 being highly effective.

Methods 1=Least 2 3=Highly Don’t
Effective Effective Know

Certification for Cx providers

Case studies that demonstrate the benefits of Cx

Utility or government financing programs

Non-financial award programs and free publicity
in trade journals

Education programs for building owners and their
staff explaining Cx procedures and benefits

Professional organization for Cx providers

Sample test specifications for construction
documents

Training for Cx service providers

Tax credits to building owners for Cx

26. What other recommendations do you have for increasing the demand for commissioning in the New

York marketplace?



Changes in Opinions and Practices after Training

27.

28.

29.

30.

31.

32.

32.

Have you changed any of your opinions or practices since you participated in the training?
O Yes

O No

If yes, what changes have you made?

To what extent did the training influence these changes?

Did not influence Somewhat influenced Highly influenced

Could you recommend a few other people we should talk to that may have opinions and valuable
input into this research?

Is there anything else you would like to say about the commissioning market that was not covered in
this survey?

May we contact you in the future as a follow up to this survey for your opinions on the commissioning
market and how it is changing?

O Yes
O No
Would you like us to email or mail you a copy of the summary results of this study to you?
O Yes - Ensure you have complete email/ address information on the front of this form
O Email
O Mail
O No

A-38



APPENDIX B
SURVEY RESPONSES - FREQUENCIES
This appendix includes the survey questions and tallied response frequencies for close-ended questions only. Open-
ended questions with qualitative responses are not included here. Please see the discussion of the these questions

and answers in the report or more detailed responses in the interview summaries.

PROVIDER SURVEY RESPONSES

1. How would you classify the primary business conducted by your firm?
Primary Business Training Participants (n=10) Non-Participants (n=11)
Engineering 4 4
A&E (both) 3 1
Mechanical Contractor 0 1
Engineering/Mechanical Contractor 0 2
(both)
General Contractor 1 0
Mechanical/General Contractor 0 1
(both)
Energy Service Company 1 2
Other 1 0
2. For what construction types does your firm provide professional services? (Indicate all that apply as

a percentage of your firms total projects)

Training Participants (n=10)

Type A lot Some A little None

(>50%) (15- (1-15%)
50%)

New construction 5 3 1 1

Major renovation* 3 6 1 0

Major additions* 2 5 1 2

Existing building tune- 1 4 4 1

ups

Tenant improvements 0 2 4 4

Equipment retrofits 0 4 3 3

(upgrades/replacements)

Building Commissioning in New York State B-1




Non-Participants (n=11)

Type A lot Some A little None

(>50%) (15- (1-15%)
50%)

New construction 7 2 2 0

Major renovation* 4 4 2 1

Major additions* 2 4 2 3

Existing building tune- 2 4 1 4

ups

Tenant improvements 3 1 3 4

Equipment retrofits 2 3 3 3

(upgrades/replacements)

* Some respondents categorized Major renovation and Major additions together

3. In the majority of your projects, who contracts with you for your services?
Client Training Participants Non-Participants
(n=10) (n=11)
Building owner, directly 8 7
The general contractor 0 2
The architect 0 2
The mechanical contractor 1 0
Other 1 0
4. How many employees do you have at your firm?
# Employees Training Participants Non-Participants
(n=10) (n=11)
Under 50 3 5
50-100 1 3
Over 100 6 3
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How familiar do you feel with the “building commissioning”?

Familiarity Training Participants Non-Participants
(n=10) (n=11)

Very familiar 8 9

Somewhat familiar 2 2

Not familiar 0 0

In some areas, the terms “building commissioning,” “building tune-up,” “building performance
services” and “building optimization” are used interchangeably. Do you have any preference for a

particular term?

Preference Training Participants Non-Participants
(n=10) (n=11)
Building commissioning 6 7
Building optimization 1 2
Building tune-Up 0 1 (for existing
buildings only)
No Preference 3 2

I will list a number of activities. Please indicate which activities you feel are or should be part of a

commissioning process:

A ctivities Training Participants| Non-Participants
(n=10) (n=11)
Documenting design decisions/criteria during 9 10
rogramming

Commissioning-focused design review 9 10
Developing full design intent documentation 8 8
Verifying code compliance during design 5 7
Developing system performance standards 7 7
Writing test procedures 9 10
Conducting equipment pre-functional and 10 10
Verifying operator training 10 8
Performing operator training 7 8
Approving O&M manuals 8 8
Developing a preventive maintenance program 9 8
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10.

Can you tell me what you think the benefits of commissioning are?

Benefits of Commissioning | Training Training Non- Non- Most
Participants | Participants | Participants |Participants| Important
Unprompted| Prompted Unprompted | Prompted

Fewer change orders 0 2 2 5 0

Fewer contractor call-backs 2 5 0 9 0

Fewer warranty claims 1 2 0 3 0

Less litigation involving 0 2 0 2 0

occupants, designers, or

contractors

Fewer building operator 2 3 1 9 5

complaints

Fewer occupant complaints 4 3 3 8 5

Takes less time to get system 0 4 2 3 3

up and running optimally

[Fewer post-acceptance 7 1 8 1 13

operational deficiencies

More complete/higher 1 4 4 1 4

quality O&M manuals

Greater energy efficiency 5 2 3 7 10

Increased equipment lifetime 2 2 0 3 0

Reduced O&M expenses 1 3 3 2 1

Increased productivity for 1 3 0 1 1

building occupants

Improved indoor air quality 1 5 0 5 1

Of these benefits which 3 do you think are most important.? (use check boxes above)

11.

Have you ever been involved in a commissioning process?

Training Participants

Non-Participants

(n=10) (n=11)
Yes 9 8
No 1 3
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12. How do you classify the role of building commissioning in the mix of business services and products

you provide to customers?

Training Participants

[Non-Participants

14. In terms of dollars, approximately what percentage of your overall business is commissioning
services?
Training Participants Non-Participants
(n=10) (n=11)
<5% 3 5
5-10% 5 2
>10% 1
Don’t know/Don’t Cx 2 3
15. Please indicate the average number of commissioning projects performed by your firm in the past
ear?
Training Participants Non-Participants
(n=10) (n=11)
1-5 6 6
6-20 2 4
21-50 0 0
More than 50 0 0
Don’t know/Don’t Cx 2 1

Building Commissioning in New York State

[Role of Cx

(n=10)

(n=11)

Integral component of core business

rovided upon request

i . ) 0
rovided as a basic service
Component to core business, provided as a
. ) . 3
differentiated service
Separate component from core business, 7

[Don't provide commissioning services




How long has your firm offered formal commissioning services?

Training Participants
(n=10)

Non-Participants
(n=11)

Less than 2 years 4 3
From 2 to 5 years 2 3
More than 5 years 0 3
Don’t know/Don’t Cx 4 2

What is the extent of commissioning services in the majority of your projects?

Training Participants
(n=10)

Non-Participants
(n=11)

Whole building 1 2
Selected systems in the 7 7
building

Both 0 1
Don’t Cx 2 1

For what building sectors have you provided commissioning services?

Training Participants
(n=10)

Non-Participants
(n=11)

Offices 6 5
Hospitals 1 5
Laboratories 0 1
Universities 1 4
K-12 schools 2 3
Government facilities 0 3
Others 4 6
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20. In which sector do you conduct the majority of your commissioning work?

Training Participants | Non-Participants
(n=10) (n=11)
Commercial offices 6 4
Industrials 1 3
Nursing Homes 0 1
Others 1 1
Don’t know/Don’t Cx 2 2
21. At what stage of the construction process do you typically begin to provide commissioning services?
(check one)
Training Participants | Non-Participants
(n=10) (n=11)
Programming (pre-design) | 0 2
Design Phase 3 2
Construction/Installation 2 4
phase
Warranty Phase 0 1
Other 1 0
Don’t know/Don’t Cx new | 4 2
buildings
22. Has your firm provided commissioning services to your customers through a utility or State

government program?

Training Participants | Non-Participants
(n=10) (n=11)

Yes 2 6

No 6 4

Don’t know/Don’t Cx 2 1
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23.

24.

What is your typical method for developing cost estimates for the commissioning services?

Training Participants

Non-Participants

(n=10) (n=11)

$ per square foot 1 2

% of construction costs 0 1

Detailed cost estimate by | 5 5

task

% of mechanical costs 1 0

_ %of _ costs 0 1 - % of savings on

performance contracts

Other 2 0

Don’t know/Don’t Cx 1 2

I’m going to read you a list of possible barriers for incorporating commissioning into your business.
Please rate each one on a scale of 1 to 5 with 1 being of least significant, 3 being significant and S

being most significant. (Let them know that “don’t know” is an acceptable answer).

Training Participants Least 2 Significant 4 Highly
n=10) Significant A3 Significant
@ )
Current fees do not cover the cost 1 1 2 3 3
Clients do not request commissioning 2 0 4 0 4
Some members of firm do not feel 5 1 3 0 1
commissioning is necessary
Risk of disrupting construction 4 4 2 0 0
schedule
Firm needs more info re: benefits of 6 1 2 0 0
commissioning
Firm is not trained in commissioning 5 0 2 0 3
Lack of commissioning guide specificafions 3 2 3 0 2
nd performance
standards
Building Commissioning in New York State B-8



25.

Non-Training Participants (n=11)

Current fees do not cover the cost 2 4 0 5
Clients do not request commissioning 0 5 1 5
Some members of firm do not feel 9 1 1 0
commissioning is necessary

Risk of disrupting construction 5 2 2 0
schedule

Firm needs more info re: benefits of 7 2 1 0
commissioning

Firm is not trained in commissioning 7 1 1 0
Lack of commissioning guide 4 4 1 0
specifications and performance

standards

I'm going to read you a list of possible barriers to building owners requesting commissioning services.
Please rate each one on a scale of 1 to 5 with 1 being least significant, 3 being significant and S being

most significant. (Let them know that “don’t know” is an acceptable answer)

Training Participants Least 2 Significant “4) Highly
Significant 3 Significant

@ )

A belief that Cx is already part of 1 1 3 2 3

construction process

Lack of awareness of Cx 0 0 4 1 5

Not knowing who to hire to perform 0 1 3 2 3

these tests

A belief that the performance tests are 0 0 2 4 4

part of standard design/construction

ractices

Added cost of performing Cx 0 0 4 1 5

[ack of documented benefits | 2 1 2 3

Disruption of construction schedule 3 0 6 0 1

Lack of certified commissioning 3 2 2 0 2

uthorities

[Non Participants

A belief that Cx is already part of 1 0 2 4 4

construction process

Lack of awareness of Cx 0 0 5 3 3

Not knowing who to hire to perform 1 0 4 3 2

these tests

A belief that the performance tests are 1 0 4 2 4

part of standard design/construction

ractices

IAdded cost of performing Cx 0 0 1 4 6

[ack of documented benefits 0 0 4 3 4

Disruption of construction schedule 3 1 5 1 1

Lack of certified commissioning 2 3 5 1 0

authorities
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26. Can you estimate the overall percentage of new whole building construction projects that are

commissioned in New York State? %
Training Participants | Non-Participants
(n=10) (n=11)

Less than 5% 3 2

5-10% 2 2

More than 10% 1 2

Don’t Know 4 5

27. Can you estimate the overall percentage of existing whole buildings that are commissioned in New
York State annually? %

Training Participants | Non-Participants
(n=10) (n=11)

Less than 5% 5 4

5-10% 1 2

More than 10% 0 1

Don’t know 4 4

28. In your opinion, do you think the current market for commissioning services is:

Training Participants | Non-Participants
(n=10) (n=11)

Increasing 6 10

Stable 2 1

Decreasing 1 0

Don’t know 1 0
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29. If question 28 was “increasing,”
What do you credit for the increase in commissioning activity (prompt from list below if necessary):

Training Participants (n=10) Non-Participants (n=11)
Unprompted Prompted Unprompted Prompted
Growth in total market for building | 0 2 0 2
construction and renovation
Increased owner awareness and 1 2 5 5
requests
Changes in the electric utility 0 2 0 2
industry
Concern for professional liability 0 1 0 3
Referral from satisfied customers 0 2 0 1
Documentation by case studies 0 2 0 1
Government programs promoting 0 4 3 4
commissioning
Other 4 0 0 0
31. Which of the following do you think would improve the quality of commissioning services?
Training Participants | Non-Participants
(n=10) (n=11)

Cx as a requirement in the | 5 5

engineering curriculum

Professional continuing 9 11

education training

Utility requirements 4 8

Required by code 4 11

Required certification of | 5 0

commissioning providers
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32.

Now let me list a few potential methods that we are considering for increasing the demand for
commissioning services. Please rank each method from 1 to 5 with 1 being the least effective, 3
effective, and 5 being most effective.

Training Participants Least Effective (3) Highly
Effective (1) Effective (5)

Certification for Cx providers 4 3 1

Case studies that demonstrate benefits 1 | 7

of Cx

Utility financing programs 0 1 8

[Non-financial awards programs and 2 6 1

free publicity in trade journals

Education programs explaining 2 2 4

procedures and benefits for building

owners and their staff

Professional organization for Cx 2 4 0

providers

Example of test procedures for energy 3 5 1

using equipment

Sample test specifications for 2 6 1

construction documents

Training for services for providers 1 6 2

Tax credits 0 0 7

Non-Participants

Certification for Cx providers 1 4 3

Case studies that demonstrate benefits 1 6 2

of Cx

Utility financing programs 0 4 6

[Non-financial awards programs and 2 4 1

free publicity in trade journals

Education programs explaining 1 4 2

procedures and benefits for building

owners and their staff

Professional organization for Cx 2 3 1

providers

Example of test procedures for energy 0 7 1

using equipment

Sample test specifications for 2 4 1

construction documents

Training for services for providers 3 6 0

Tax credits 0 1 3
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OWNER SURVEY RESPONSES

1.

3a.

3b.

Approximately how many buildings of 100,000 square feet or larger does your organization operate

in New York State?

Training Participants
(n=10)

Non-participants
(n=10)

Less than 10 4 4
10-24 3 3
25-50 2 0
More than 50 1 2
Don’t know 0 1

In the past three years, how many new buildings or major additions of 100,000 square feet or larger
has your company/organization completed in New York?

Training Participants
(n=10)

Non-participants
(n=10)

Less than 10 9 8
10- 25 1 1
Don’t know 0 1

For decisions regarding routine maintenance, who in your organization has the final say?
And would you describe this person as being part of the central corporate management of your
organization or part of independent field operations?

Training Participants
(n=10)

Non-participants
(n=10)

Central

5

7

Field

5

3

And for equipment replacement?

Training Participants
(n=10)

Non-participants
(n=10)

Central

5

8

Field

5

2
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3c. And for the Procurement of energy efficiency services with a payback # 3 years?

Training Participants | Non-participants
(n=10) (n=10)
Central 9 9
Field 1 1
3d. And for major capital improvements?

Training Participants | Non-participants

(n=10) (n=10)
Central 7 7
Field 3 3
4. Are the majority of buildings your organization operates in New York State:

Training Participants | Non-participants

(n=10) (n=10)
Owner-occupied 8 7
Rental 2 3
8. In some areas, the terms “building commissioning,” “building tune-up,” ‘building performance

services,” and “building optimization” are used interchangeably. Do you have any preference for a

particular term?

Training Participants | Non-participants
(n=10) (n=10)

Building commissioning 5 5

Building tune-up 2 0

Building performance 2 0

services

Building optimization 2 4

No preference 1 2

Note: Some respondents gave multiple responses.
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10.

11.

12.

How familiar are you with commissioning services?

Training Participants

Non-participants

(n=10) (n=10)
Very familiar 3 7
Somewhat familiar 6 3
Little familiarity 1 0

Has your company/organization received commissioning services or support for commissioning

through a utility or state government program?

Training Participants | Non-participants
(n=10) (n=10)

Yes 3 5

No 7 5

I am going to list a number of activities. Please indicate which activities you feel are or should be

part of a commissioning process:

program

Activities Training Participants Non-Participants
(n=10) (n=10)

Documenting design 9 8
decisions/criteria during

rogramming
Commissioning-focused design 8 9
review
Developing full design intent 7 7
documentation
Verifying code compliance during 7 6
design
Developing system performance 8 8
standards
Writing test procedures 7
Conducting equipment prefunctional 10 9
and functional tests
Verifying operator training 8 9
Performing operating training 6 7
Approving O&M manuals 8 8
Developing a preventive maintenance 6 6

Can you tell me what you think the benefits of commissioning are? (If responses are
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poor prompt with the following):

Training Participants |Non-Participants (n=10) Most
(n=10) Important
Prompted |Unprompted|Prompted [Unprompted
Fewer change orders 6 0 5 0 0
Fewer contractor call-backs 8 0 8 0 3
Fewer warranty claims 6 0 2 1 0
[ess litigation 8 0 2 0 1
Fewer building operator 9 0 4 0 3
complaints
Fewer occupant complaints 7 3 5 2 8
Takes less time to get system up 6 2 6 2 7
and running optimally
Fewer post-acceptance operational 7 1 2 5 5
deficiencies
More complete/higher quality 4 4 6 3 6
0&M manuals
Greater energy efficiency 7 2 7 3 10
[ncreased equipment lifetime 6 1 3 1 3
Reduced operations and 8 2 8 0 6
maintenance expenses
[ncrease productivity for building 7 0 1 1 0
occupants
Improved indoor air quality 7 1 6 0 4
Easier to attract tenants 5 0 1 0 0
13. Does your company/organization implement building commissioning on your new buildings and

major additions?

Training Participants | Non-participants
(n=10) (n=10)

Yes 5 8

No 5 1

Don’t know 0 1
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14.

15.

16.

Has your company/organization ever commissioned an existing building?

Training Participants
(n=10)

Non-participants
(n=10)

No 7 3
No, but considering now 0 1
A few times (1-3) 3 5
Many times (>3) 0 1
Don’t know 0 0

When did your company/organization start commissioning its new and/or existing facilities in New

York?

Training Participants
(n=10)

Non-participants
(n=10)

New Existing New Existing
Don’t know/Don’t Cx 3 6 2 3
Less than 1 year ago 3 1 1 1
1-2 years ago 1 1 1 1
3 to 5 years ago 2 0 3 2
More than 5 years ago 1 1 3 3

What is the extent of commissioning services in the majority of your commissioning projects?

Training Participants
(n=10)

Non-participants
(n=10)

New Existing New Existing
Whole building 2 1 2 0
Selected systems 5 3 7 8
Don’t know/Don’t Cx 3 6 1 2
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17. What are the key criteria your company/organization uses to determine when to commission existing
whole buildings?

Training Participants | Non-participants
(n=10) (n=10)
O&M staff complaints 0 0
Occupant complaints 0 1
Change in building use 0 2
Cost reduction program 1 0
Done on periodic 1 3
schedule
Other 1 1
Don’t know/Don’t Cx 7 3
18. At what stage of a new whole building construction project do you typically begin the commissioning
process?
Training Non-participants
Participants (n=10) (n=10)
Programming (pre-design) 2 0
Schematic design phase 0
Bid document development | 0 0
Construction/Installation 1 0
Acceptance 2 3
Don’t know/Don’t Cx 5 3
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19.

20.

Is there a formal policy in place regarding commissioning in new and existing facilities?

Training Participants
(n=10)

Non-participants
(n=10)

New Existing New Existing
Formal policy requires 1 0 0 0
Cx of all buildings
Formal policy 1 0 0 1
establishes criteria for
when to Cx
No formal policy, but Cx | 4 2 8 5
done
No formal policy, no Cx | 3 3 0 1
done

Who does or would your firm/agency contract with for commissioning services?

Training Participants
(n=10)

Non-participants
(n=10)

New Existing New Existing

Architecture firm 3 1 0 0
Engineering firm 7 3 5 4
General contractor 1 0 0 0
HVAC/controls 0 0 1 1
contractor

Building system Cx firm | 1 1 4 2
Energy service company | 1 0 0 1
Use in-house staff 4 2 2 4
Other 0 0 1 1
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21.

I’m going to read you a list of possible barriers to your company/organization incorporating
commissioning into your standard practice. Please rate each one on a scale of 1 to 5 with 1 being least
significant or does not exist and 5 being most significant. [Let them know that “don’t know” is an

acceptable answer.]

Training Participants (n=10) Least 2 Significant 4 Highly
(€3] (&) &)

Not knowing who to hire to perform these 4 2 4 0 0

tests

A belief that commissioning is part of 4 1 1 2 2

standard design/construction practices

Now knowing how to organize or 6 2 1 | 0

implement commissioning

Added cost of commissioning 2 2 2

Conflicts involved in introducing an 4 2 2

independent agent into the

design/construction process

[Lack of documented benefits 4 4 1 1 0

Disruption of construction schedule 1 6 1 1 1

[ack of standardized testing procedures 4 1 2 3 0

Lack of certification process for 2 3 1 2 2

commissioning providers

Other decision-makers in my organization 1 1 6 1 1

don't see value in it or don't know about it

Other business priorities take precedence 2 2 3 1 1

Non-Participants (n=10)

Not knowing who to hire to perform these 7 1 1 0 1

tests

A belief that commissioning is part of 3 0 0 3 3

standard design/construction practices

Now knowing how to organize or 6 2 2 0 0

implement commissioning

Added cost of commissioning 1 0 4 2

Conflicts involved in introducing an 3 0 1 3

independent agent into the

design/construction process

[Lack of documented benefits 3 0 3 3 1

Disruption of construction schedule 5 1 2 1 1

Lack of standardized testing procedures 4 1 2 1 2

Lack of certification process for 1 2 2 4 1

commissioning providers

Other decision-makers in my organization 3 0 1 4 2

don't see value in it or don't know about it

Other business priorities take precedence 2 0 2 4 2
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22. In your opinion, within the last 2 years has the market for commissioning services in your

organization:

Training Participants

Non-participants

(n=10) (n=10)
Increased significantly 2 4
Increased somewhat 5 1
Been stable 0 4
Decreased somewhat 0 0
Decreased significantly 0 1
Don’t know 3 0
23. If Q 22 was “increasing,:”

What do you credit for the increase in commissioning activity?”

Training Non-participants

Participants (n=10)

(n=10)
Growth in total market for construction/renovation 3 0
Increased owner awareness of benefits 5 5
Changes in the electric utility industry 4 0
Concern for professional liability 2 0
Referrals from satisfied customers 1 1
Documentation by case studies 3 0
Utility or government programs supporting Cx 4 2
Increased promotion of Cx by service providers 3 1
Other 8 3
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25.

I will list a few potential methods for increasing the demand for commissioning services. Please rank
each method for how effective you think it would be for firms such as yours. Rank from 1 to 3 with 1
being least effective, 2 being effective and 3 being highly effective.
Training Participants (n=10) Non-Participants (n=10)
Methods Least | Effective Most | Least Effective | Effective | Highly
Effective 2) Effective 1 ?2) Effective
1) 3 3)
Certification for Cx providers 1 1 8 2 4 4
Case studies that demonstrate 1 2 7 2 3 5
the benefits of Cx
Utility or government 0 2 8 1 1 8
financing programs
Non-financial award 6 2 2 4 5 1
programs/free publicity in
trade journals
Education programs for 1 2 7 2 5 3
building owners and staff
Professional organization for 3 3 4 4 1 5
commissioning providers
Sample test specifications for 1 1 8 1 5 4
construction documents
Training for commissioning 1 0 9 1 4 5
service providers
Tax credits to building 2 3 4 0 1 7

oOWners
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