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Introduction and methodology

Objective

This study was completed by Consulting-Specifying Engineer to evaluate the use of heating, ventilation, 

and air conditioning (HVAC) and building automation systems (BAS) and products by consulting 

engineers. By gathering data about the dollar amounts of HVAC systems and BAS specified, the types 

of HVAC systems and BAS selected, and the challenges that HVAC system and BAS designers face, 

Consulting-Specifying Engineer provides a snapshot of the engineering community’s outlook on HVAC 

systems and BAS.

Sample

The sample was selected from recipients of Consulting-Specifying Engineer for whom email addresses 

were available. Only respondents involved in the selection of HVAC systems, equipment, and controls 

were asked topic-related questions.

Method

Subscribers were sent an email asking them to participate in this study. The email included a URL linked 

to the questionnaire.

▪ Data collected: October 12, 2018, through October 29, 2018

▪ Number of respondents: 215

o Margin of error: +/- 6.7% at a 95% confidence level

▪ Incentive: Survey participants were offered the opportunity to enter a drawing for a $100 

Amazon.com gift card.
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Summary of findings

• HVAC, BAS revenue: The average engineering firm specifies about $2.6 million annually for HVAC 

and building automation/control products in new and existing buildings, up 2.2% over 2017 data.

• Systems specified: Seven in 10 engineers currently specify HVAC controls, fans and air movement, 

and air handlers. Engineers expect to specify more commissioning and demand-controlled ventilation 

systems over the next year.

• Selection involvement: Seventy-seven percent of respondents determine the requirements/write the 

specifications for HVAC systems, equipment, and controls when included on projects; 72% research 

and evaluate the options, and 69% supervise or consult on projects.

• Specifications: Of the total HVAC and controls specifications issues by respondents’ firms, 39% 

always write performance specifications and 21% always write prescriptive specifications.

• Design factors: Ninety-six percent of engineers agree that product quality is the most important factor 

to their specification of one HVAC product over another, followed by energy efficiency (91%), design 

support (90%), and service support (89%).

• Top challenges: Eighty-seven percent of engineers agree that an inadequate budget for high-quality 

design is a difficult challenge affecting the future of HVAC systems or BAS, engineers, and/or the 

industry; other top challenges include speed of project delivery (73%) and energy consumption and 

operating cost (69%). 

• Building types: The top building types for which respondents specify, design, or make product 

selections are office buildings, college/university buildings, hospitals/health care facilities, and 

industrial/manufacturing facilities/warehouses.
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Respondent profile
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Age, primary job function, experience

The average respondent is 56 years old, with 26 years of industry experience. Fifty-nine percent of 

respondents have senior administration or engineering management primary job functions; 30% are 

professional engineers.

Q: Which of the following ranges includes your current age? (n=201);

Q: Which of the following best describes your job title? (n=215); Q: For approximately how many years have you been involved in HVAC systems, equipment, and controls? (n=201)

Less 
than 5

5%

5 to 9
9%

10 to 19
18%

20 to 29
26%

30 or 
more
42%

Industry experience
Years

40 or 
younger

11%

41 to 50
20%

51 to 60
27%

Over 60
38%

Prefer 
not to 
say
4%

Age
Years

Average

56 years old Average

26 years

Senior 
administration

29%

Engineering 
management

30%

Engineer
30%

Other, 11%

Primary job function
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Building structures

The top structures that respondents specify, design, or make product selections for are office buildings 

(74%), college/university buildings (59%), hospitals/health care facilities (55%), and industrial/

manufacturing facilities/warehouses (55%).

Q: For which of the following types of building structures do you specify, design, or make product selections? Check all that apply. (n=215)

74%

59%

55%

55%

52%

51%

42%

39%

Office buildings

College/university buildings

Hospitals/
health care facilities

Industrial/manufacturing
facilities/warehouses

Government buildings/
military facilities

Research facilities/
laboratories

Data centers

Engineered multi-dwelling/
retail complexes/restaurants

37%

37%

36%

35%

34%

33%

29%

13%

K-12 schools

Parking garages/
service stations

Hotel/motel/resorts

Sports/entertainment/
convention center facilities

Utilities/public works/
transportation

Churches/religious buildings

Mission critical facilities

Oil, gas, or related facilities
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Company profile

Half of respondents work for a consulting engineering firm, and 61% indicated that their firm employs 

fewer than 100 people; the average firm employs 173 people.

Q: Which of the following best describes your company? (n=215); Q: Approximately how many people are employed by your firm? (n=201)

1 to 19
39%

20 to 99
22%

100 to 499
16%

500 or 
more
21%

Don't know
2%

Company size
No. of employees

Average

173 employees

Consulting 
engineering 

firm
50%

Design/build, 
construction/
contracting 

firm
15%

Engineering/
architectural; 
architectural/
engineering 

firm
14%In-house 

engineering
10%

Other, 11%

Company type
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Location

Thirty-percent of respondents are located along the East Coast of the U.S., and another 15% reside 

beyond the U.S. border. Other countries represented include Canada, India, Pakistan, and Venezuela.

*Data gathered by matching respondents to their Consulting-Specifying Engineer audience profile.

Pacific

13%

Mountain

9%

West North

Central

7%

West South

Central

7%

East North

Central

16% New

England

3%

Middle

Atlantic

15%

South

Atlantic

12%

East

South

Central

3%

9



Annual MEP/FP design revenue

The average firm generated $8.15 million in mechanical, electrical, plumbing, and fire protection 

(MEP/FP) design revenue in 2018. Most MEP/FP design projects in 2018 were new construction or 

retrofit/renovations.

Q: Which of the following ranges best describes your firm's annual mechanical, electrical, plumbing, and fire protection design revenue? (n=201);

Q: Define the percentage of last year's design revenue that was spent in each of the areas shown. (n=189)

Less than
$1 million

25%

$1,000,001 
to $5 million

22%

$5,000,001 
to $10 million

14%

$10,000,001 
to $20 million

8%

More than 
$20 million

15%

Don't know
16%

Total MEP/FP design revenue

New 
construction

40%

Retrofit/
renovation

35%
Maintenance/

repair/operation
12%

Commissioning/
retro-

commissioning
9% Other

4%

MEP/FP design billings
Average

Average

$8,150,888
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HVAC systems and

building automation systems
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Involvement in product selections

Seventy-seven percent of engineers are involved in determining requirements/writing specifications in 

the selection of HVAC systems, equipment, and controls.

Q: In what ways, if any, are you involved in the selection of HVAC systems, equipment, and controls? Check all that apply. (n=215)

77%

72%

69%

67%

47%

36%

27%

9%

7%

Determine requirements/write specifications

Research and evaluate options

Supervise or consult on project

Recommend brand

Select brand

Select and manage sub-specialties

Approve purchase

Place order

Retrofit systems only
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Time spent researching/specifying

On average, engineers spend 36% of their billable hours/time at work researching and/or specifying 

HVAC equipment or controls systems.

Q: What percentage of your billable hours/time at work is spent researching and/or specifying HVAC equipment or controls systems? (n=215)

0%

5%

10%

15%

%
 o

f 
re

s
p

o
n

s
e
s

% of billable hours/time

Average

36%
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HVAC equipment, BAS specified

The top types of HVAC equipment, controls systems, and related services currently being specified by 

engineers are HVAC controls (73%), fans and air movement (70%), and air handlers (69%).

Q: What types of HVAC equipment, controls systems, or related services do you currently specify? Check all that apply. (n=215)

73%

70%

69%

67%

66%

64%

61%

59%

57%

54%

53%

53%

52%

HVAC controls

Fans, air movement

Air handlers

Pumps, pumping systems

Building automation systems

Rooftop units

Test-and-balance

Boilers, domestic hot water

Air balancing

Energy recovery

Commissioning (at any level)

Demand-controlled ventilation

Dedicated outdoor air systems

50%

46%

45%

43%

39%

28%

26%

26%

22%

21%

20%

19%

19%

Metering/sub-metering

Variable refrigerant flow systems

Radiant cooling and/or heating

Measurement and
verification strategies

Environmental balancing

Underfloor air distribution/
forced ventilation

Building envelope systems

Thermal energy storage tanks

Ground source heat pumps

Geothermal systems

Cogeneration/combined
heat and power

Chilled beam (active or passive)/
chilled sail/chilled ceiling

Rainwater/graywater harvesting
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HVAC equipment, BAS expected to specify

Looking ahead to the next 12 to 24 months, the top HVAC equipment, controls systems, and related 

services engineers anticipate specifying are commissioning (41%), demand-controlled ventilation (37%), 

and energy recovery systems (37%).

Q: What types of HVAC equipment, controls systems, or related services do you expect to specify in the next 12 to 24 months? Check all that apply. (n=215)

41%

37%

37%

36%

36%

36%

36%

34%

34%

34%

33%

33%

33%

Commissioning (at any level)

Demand-controlled ventilation

Energy recovery

Dedicated outdoor air systems

HVAC controls

Rooftop units

Variable refrigerant flow systems

Air balancing

Air handlers

Building automation systems

Boilers, domestic hot water

Fans, air movement

Measurement and
verification strategies

33%

32%

31%

30%

29%

28%

27%

26%

26%

25%

25%

24%

23%

Pumps, pumping systems

Metering/sub-metering

Radiant cooling and/or heating

Thermal energy storage tanks

Test-and-balance

Chilled beam (active or passive)/
chilled sail/chilled ceiling

Environmental balancing

Rainwater/graywater harvesting

Underfloor air distribution/
forced ventilation

Cogeneration/combined
heat and power

Ground source heat pumps

Geothermal systems

Building envelope systems
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Dollar amount specified for HVAC, BAS

Forty-five percent of HVAC and building automation/control products specified on an annual basis by 

engineering firms for new and existing buildings are valued at more than $1 million.

Q: What is the total annual dollar amount of HVAC and building automation/control products specified by your engineering firm for new and existing buildings? (n=215)

Less than
$500,000

17%

$500,001 to 
$750,000

10%

$750,001 to
$1.0 million

14%

$1.1 million to 
$3.0 million

14%$3.1 million to
$5.0 million

7%

More than
$5.0 million

24%

Don't know
14%

Average

$2,589,189
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Technologies in demand

More than half of engineers expect to see an increase in building automation systems, HVAC controls, 

and energy recovery systems in upcoming projects.

Q: For which technologies and services do you expect to see an increase in projects? Check all that apply. (n=215)

70%

62%

55%

48%

43%

42%

42%

37%

34%

32%

31%

28%

27%

27%

Building automation systems

HVAC controls

Energy recovery

Commissioning (at any level)

Demand-controlled ventilation

Metering/sub-metering

Variable refrigerant flow systems

Measurement and
verification strategies

Dedicated outdoor air systems

Air handlers

Chillers, chilled water systems

Air balancing

Automated façade/louvers/blind/
shade/daylight harvesting

Boilers, domestic hot water

27%

26%

26%

25%

23%

23%

22%

20%

20%

19%

18%

17%

17%

13%

Rooftop units

Building envelope systems

Pumps, pumping systems

Cogeneration/combined
heat and power

Fans, air movement

Test-and-balance

Chilled beam (active or passive)/
chilled sail/chilled ceiling

Environmental balancing

Thermal energy storage tanks

Rainwater/graywater harvesting

Ground source heat pumps

Geothermal systems

Radiant cooling and/or heating

Underfloor air distribution/
forced ventilation
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Types of HVAC, BAS specifications written

Performance HVAC and controls specifications—those in which the text is restricted to stating the 

performance that must be achieved by the completed work—are used by 83% of engineering firms, and 

78% generally issue prescriptive specifications.

Q: Of the total HVAC and controls specifications issued by your firm, how often are you using each of the following? (n=215)

39%

21%

13%

15%

7%

7%

44%

57%

54%

47%

34%

23%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Performance

Prescriptive

Open: alternate
or substitute

Open: proprietary

Closed: single source
and alternate

Closed: proprietary

Always Frequently
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Design coordination

Six in 10 engineers reported owners or mechanical engineers as having the most input and impact on 

HVAC and controls systems design.

Q: Which of the following disciplines have the most input and impact on your HVAC and controls system design? Check all that apply. (n=215)

66%

61%

51%

39%

38%

27%

25%

25%

11%

Owner

Mechanical engineer

Facility manager

Contractors (electrical, HVAC, etc.)

Architect

Electrical engineer

Local AHJ or local fire officials

Commissioning agent or professional

Test-and-balance or environmental
balancing professional
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Recent changes in HVAC, BAS design

The demand for energy-efficient HVAC systems has changed significantly in the past 12 to 18 months, 

according to 67% of engineers, as well as the need for integrated building automation systems.

Q: What are the biggest changes in HVAC systems and building automation systems that you've observed during the past 12 to 18 months? Check all that apply. (n=215)

60%

54%

67%

33%

28%

33%

27%

55%

28%

38%

67%

59%

56%

51%

Budget/cost of projects
or products specified

Codes and standards

Energy efficiency

Integration

Internet of Things

Interoperability

Protocols
(e.g. BACnet or LonWorks)

HVAC systems Building automation systems
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Challenges facing engineers

Inadequate budgets and the speed of project delivery remain critical challenges faced by engineers 

when specifying HVAC systems or building automation systems.

Q: What are critical challenges or issues affecting the future of HVAC systems or building automation systems, engineers, and/or the industry? (n=214)

49%

29%

28%

32%

16%

24%

13%

13%

14%

16%

14%

12%

14%

12%

11%

9%

9%

8%

38%

44%

41%

32%

41%

28%

39%

38%

35%

32%

33%

32%

29%

31%

28%

30%

28%

25%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Inadequate budget for good design

Speed of project delivery

Energy consumption and operating cost

Not enough young engineers/professionals

Interoperability and complementing systems

Cybersecurity/security

LEED, ASHRAE 90.1, sustainable design

More integrated design

Education

Codes and standards changing frequently

Subjective interpretation of regulations by code authorities

New technologies, industry moving too fast

Internet of Things (IoT)-enabled devices

Wireless systems

Manufacturers' ability to keep up with codes, UL listings

Sensors and controls

Power over Ethernet (PoE)

Plumbing, piping, pumping codes

Definitely a challenge

A challenge
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Important product factors

The most important factors to respondents’ selection of HVAC products are quality (96%), energy 

efficiency (91%), design support offerings (90%), service support offerings (89%), and previous 

experience with a manufacturer (86%).

Q: In your design/specification activity, how important is each of the following factors to your selection of one HVAC product over another? (n=215)

76%

50%

56%

57%

44%

40%

28%

36%

34%

44%

37%

35%

31%

20%

41%

34%

32%

42%

46%

58%

47%

49%

38%

44%

43%

47%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Product quality

Energy efficiency of product

Design support

Service support

Previous experience with manufacturer

Manufacturer's reputation

Technical advantage of product

Initial product cost

Interoperability

Warranty

Lifecycle cost

Lead/delivery time

Manufacturer's complete series, capabilities

Extremely important Fairly important
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Test-and-Balance, 

Environmental Balancing, 

Commissioning
The following data was collected from survey respondents who 

currently specify test-and-balance systems, environmental 

balancing systems, or commissioning (at any level).
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Role of balancing or commissioning firms

Thirty-two percent of engineers place a very high value on the role of the balancing or commissioning 

firms on their projects.

Q: How much value do you place on the role of the balancing or commissioning firm on your project? (n=143)

Very high value
32%

High value
43%

Moderate value
20%

Some value
4%

None
1%
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Balancing air and environmental systems

When deciding on which balancing firms to include in a specification, 84% of engineers lean towards 

those who are certified by professional organizations.

Q: How do you decide what balancing firms to include in a specification? Check all that apply. (n=143);

Q: If you don't require certifications (AABC, NEBB, etc.) from firms who balance air and environmental systems, why? (n=51)

84%

48%

43%

31%

27%

2%

Certification by
professional organizations

(AABC, NEBB, etc.)

Worked with the firm before

Specific request from
client/building owner

Cost

Geography/
proximity to project

Other

Deciding on balancing firms

43%

33%

29%

4%

10%

Done in-house by
our own engineers

Cost

Not requested by the
client/building owner

Other

Don't know

Why some companies don't require 
certifications from balancing firms
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Commissioning services

Forty-six percent of engineering firms provide commissioning services in-house, and 28% hire 

independent third-party commissioning firms; 25% do not provide commissioning services.

Q: Does your business include commissioning, and if so, is it done by an independent third-party or is your firm doing it? (n=143)

Provide commissioning 
services

46%
Hire an independent 

third-party 
commissioning firm 

28%

Do not provide 
commissioning 

services
25%

Don't know 
1%
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Benefits of balancing, commissioning firms

The satisfaction of the client/building owner is the top benefit to including a balancing or commissioning 

firm in specifications, followed by meeting energy performance goal and regulations.

Q: What benefits are there to including a balancing or commissioning firm in the spec? Check all that apply. (n=143);

Q: How do you leverage the skillsets and benefits of the balancing or commissioning firm? Check all that apply. (n=143)

78%

74%

58%

8%

Client/building owner
satisfaction

Meet energy performance
goals and regulations

Meet codes and standards

Other

Benefits to including balancing,
commissioning firm in specifications

54%

48%

34%

25%

3%

They're a partner to help
achieve intended design or
energy performance goals

As an independent third-
party, they improve the

project results

Our engineering team seeks
advice on operational

strategies, maintenance, etc.

They assist in design review

Other

Leveraging skillsets, benefits of 
balancing, commissioning firm
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Contracting a third-party professional

When working with a third-party professional, like a balancing firm or commissioning professional, the 

building owner or their representative will contract the services, according to 41% of survey respondents.

Q: When you work with a third-party professional, like a balancing firm or commissioning professional, which contracting method do you use or see the most? (n=143)

Owner/owner's 
representative 

contracts services
41%

General contractor 
contracts services

20%

Engineering or A/E 
firm contracts 

services
20%

Mechanical 
contractor 

contracts services
16%

Other
3%

28



Additional resources

29

Thank you for downloading the Consulting-Specifying Engineer 2019 HVAC Systems & Building 

Automation Systems Study. Use the links below to access additional information on HVAC and BAS 

news, products, and research.

News, articles, products
▪ Automation, controls

▪ Building envelope

▪ Codes and standards

▪ Energy efficiency

▪ HVAC
❖ Boilers, chillers

❖ Heating and ventilation

❖ Plumbing, pumping

❖ Integration

▪ New Products for Engineers

Online training
▪ CFE Edu

▪ Upcoming webcasts

▪ On demand webcasts

Resources
▪ Career Smart

▪ Case studies

▪ Ebooks

▪ Newsletters

▪ White papers

▪ Videos

Editorial research studies
▪ 2018 Electrical & Power

▪ 2018 Salary Survey

▪ 2018 Fire & Life Safety

▪ 2018 Lighting & Lighting Controls

▪ Additional studies available at

www.csemag.com/research

Contact information
Amanda Pelliccione

Director of Research

apelliccione@cfemedia.com

Amara Rozgus

Editor-in-Chief

arozgus@cfemedia.com

https://www.csemag.com/automation-controls/
https://www.csemag.com/building-envelope/
https://www.csemag.com/codes-and-standards/
https://www.csemag.com/energy-efficiency/
https://www.csemag.com/hvac/
https://www.csemag.com/hvac/boilers-chillers/
https://www.csemag.com/hvac/heating-and-ventilation/
https://www.csemag.com/hvac/plumbing-pumping/
https://www.csemag.com/integration/
https://gspplatform.cfemedia.com/pe
https://cfeedu.cfemedia.com/
https://www.csemag.com/webcasts/
http://www.csemag.com/webcasts/past/
https://www.csemag.com/events-and-awards/career-smart/
https://www.csemag.com/case-studies/
https://www.csemag.com/ebooks
https://www.csemag.com/newsletters/
https://www.csemag.com/white-papers/
https://www.csemag.com/videos-2/
https://www.csemag.com/articles/2018-electrical-power-study/
https://www.csemag.com/articles/salaries-fall-slightly-job-outlook-remains-high/
https://www.csemag.com/articles/2018-fire-and-life-safety-study-five-fire-life-safety-industry-findings/
https://www.csemag.com/articles/2018-lighting-and-lighting-controls-study-five-lighting-industry-findings/
http://www.csemag.com/research
mailto:apelliccione@cfemedia.com
mailto:arozgus@cfemedia.com

