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Introduction and methodology
Objective
This study was completed by Consulting-Specifying Engineer to evaluate customer awareness, usage 
of, and preference for suppliers of various types of heating, ventilation, and air conditioning (HVAC) and 
building automation systems (BAS) and products.

Sample
The sample was selected from recipients of Consulting-Specifying Engineer for whom e-mail addresses 
were available. Only respondents involved in the buying/specifying process for HVAC systems,
equipment, and controls were asked topic-related questions.

Method
Subscribers were sent an e-mail asking them to participate in this study. The email included a URL 
linked to the questionnaire.

 Data collected: June 19, 2017, through July 15, 2017
 Number of respondents: 263

o Sample size: 29,521
o Margin of error: +/- 6.0% at a 95% confidence level

 Incentive: Survey participants were offered the opportunity to enter a drawing for a chance to 
receive a $50 VISA gift card.



Summary of key findings
Respondents to the Consulting-Specifying Engineer 2017 HVAC & Building Automation Systems Study 
identified seven high-level findings:

1. Building structures: More than half of mechanical engineers specify products for office 
buildings, industrial/manufacturing facilities/warehouses, educational facilities, hospitals/health 
care facilities, and government buildings/military facilities.

2. Specification involvement: Seventy-three percent of respondents determine requirements/write 
specifications for HVAC systems, equipment, and controls.

3. Design value: Engineering firms are annually specifying $2.5 million, on average, in HVAC and 
BAS products for new and existing buildings, with 28% specifying more than $5 million.

4. HVAC challenges: At least half of respondents agree that energy efficiency and an inadequate 
budget for good design are affecting the future of HVAC systems.

5. BAS challenges: Four out of 10 engineers reported interoperability/complementing systems and 
inadequate budgets as top challenges when designing BAS.

6. Products specified: HVAC controls, air handlers, and fans/air movement were the top three 
HVAC equipment types or control systems currently being specified by mechanical engineers.

7. Time spent researching: The average mechanical engineer spends 37% of their billable 
hours/time at work researching and/or specifying HVAC systems and BAS.



Respondent profile
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Other
4%

Age, primary job function, experience
The average respondent is 57 years old, with 26 years of industry experience. Sixty-four percent of 
respondents have senior administration or engineering management primary job functions; 32% are 
professional engineers.

Q: Which of the following ranges includes your current age? (n=235);
Q: Which of the following best describes your job title? (n=263) Q: For approximately how many years have you been involved in HVAC systems, equipment, and controls? (n=235)

30 or 
younger

3%
31 to 40

8%

41 to 50
15%

51 to 55
11%

56 to 60
13%

61 to 65
15%

Over 65
29%

Prefer 
not to 
say
6%

Age
Years

< 5
9%

5 to 9
7%

10 to 19
17%

20 to 29
19%

30+
48%

Industry experience
Years

Average
57 years old

Average
26 years
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Primary job function

Senior 
administration

37%

Engineering 
management

27%

Professional 
engineer

32%



Building structures
The top structures that respondents specify, design, or make product selections for are office buildings 
(71%), industrial or manufacturing facilities or warehouses (58%), and educational facilities (57%).

Q: For which of the following types of building structures do you specify, design, or make product selections? (n=263)

71%

58%

57%

54%

51%

44%

43%

0% 20% 40% 60% 80%

Office buildings

Industrial/manufacturing 
facilities/warehouses

Educational facilities

Hospitals/health
care facilities

Government buildings/
military facilities

Research facilities/
laboratories

Data centers

40%

39%

37%

32%

32%

28%

21%

0% 20% 40% 60% 80%

Hotel/motel/resorts

Churches/
religious buildings

Parking garages/
service stations

Sports/entertainment/
convention center facilities

Utilities/public works/
transportation

Correctional facilities

Engineered multi-dwelling/
retail complexes/restaurants
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Company profile
Fifty-three percent of respondents work for a consulting engineering firm, and 66% indicated that their 
firm employs fewer than 100 people; the average firm employs 153 people.

Q: Which of the following best describes your company?  (n=262); Q: Approximately how many people are employed by your firm? (n=235)

1 to 19
45%

20 to 99
21%

100 to 
499
11%

500 or 
more
19%

Don't 
know
4%

Company size
No. of employees

Average
153 employees
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Consulting 
engineering 

firm
53%

In-house 
engineering

15% Other, 10%

Company type

Design/build,
construction/
contracting 

firm
12%

Engineering/
architectural; 

A/E firm
11%



Location
Thirty-one percent of respondents are located along the East Coast of the U.S., and another 22% are 
located beyond the U.S. border. Other countries represented include Canada, India, and Mexico.

*Data gathered by match Consulting-Specifying Engineer subscriber information to survey responses.

Pacific
11%

Mountain
8%

West 
North

Central
5%

West 
South

Central
8%

East North
Central

13% New
England

6%

Middle
Atlantic

13%

South
Atlantic

12%

East
South

Central
2%
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Annual MEP design revenue
Fifty-four percent of respondents’ firms generated $5 million or less in MEP design revenue during the 
past year.

Q: Which of the following ranges best describes your firm's annual mechanical, electrical, plumbing, and fire protection design revenue? (n=235)

Less than
$1 million

33%

$1,000,001 to
$5 million

21%
$5,000,001 to

$10 million
11%

$10,000,001 to
$20 million

6%

More than 
$20 million

14%

Don't know
15%

Average
$7,065,000
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Involvement in product selections
Seventy-three percent of respondents are involved in determining requirements/writing specifications 
when HVAC systems, equipment, and controls are being chosen.

Q: In what ways, if any, are you involved in the selection of HVAC systems, equipment, and controls? (n=263)

73%

61%

61%

60%

45%

27%

15%

5%

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

Determine requirements/
write specifications

Research and evaluate options

Supervise or consult on project

Recommend brand

Select brand

Approve purchase

Place order

Retrofit systems only
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Time spent researching/specifying
On average, respondents spend 37% of their billable hours/time at work researching and/or specifying 
HVAC systems and building automation systems.

Q: What percentage of your billable hours/time at work is spent researching and/or specifying HVAC systems and BAS? (n=222)

0%

2%

4%

6%

8%

10%

12%

%
 o

f r
es

po
ns

es

% of billable hours/time

Average
37%
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Specifying HVAC equipment, control systems
HVAC controls are most commonly specified by respondents, followed by air handlers and fans/air 
movement systems. Twenty-eight percent of respondents have plans to specify BAS within the next 12 
to 24 months.

Q: What types of HVAC equipment or controls systems do you currently specify? What types of HVAC equipment or controls systems do you expect to specify in the next 12 to 24 months? (n=240)

70%
68%
67%

57%
60%
61%

57%
53%
53%

41%
28%

17%

21%
20%

20%
28%
24%
21%

23%
25%

21%
26%

20%
21%

0% 20% 40% 60% 80% 100%

HVAC controls

Air handlers

Fans, air movement

Building automation system (BAS)

Pumps, pumping systems

Rooftop units

Air balancing, test-and-balance, environmental balancing

Chillers, chilled water systems

Boilers, domestic hot water

Variable refrigerant flow systems

Building envelope systems

Chilled beams

Currently specifying Will specify the next 12 to 24 months
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Specifying frequency
The top three building systems most often specified by respondents are air balancing, test-and-balance,
environmental balancing (76%); energy recovery (71%); and demand-controlled ventilation (64%).

Q: How often do you specify the following building systems? (n=242;244;245;246;242;237;238;238;236;239;245;242;243;244)

33%
16%
16%

10%
10%
13%
12%
9%

6%

43%
55%

48%
45%

40%
35%

29%
20%

20%
19%

18%
13%
12%
14%

0% 20% 40% 60% 80% 100%

Air balancing, test-and-balance, environmental balancing
Energy recovery

Demand-controlled ventilation
Dedicated outdoor air systems
Variable refrigerant flow (VRF)

Metering/sub-metering and M&V strategies
Building envelope

Automated facade/daylight harvesting; smart lighting
Ground source heat pumps; geothermal
Cogeneration/combined heat and power

Underfloor air distribution/forced ventilation
Thermal energy storage tanks

Rainwater/graywater harvesting
Chilled beam/radiant heating, etc.

Always
Frequently
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Revenue generation
In the past year, six in 10 firms have obtained design revenue for projects involving air handlers, fans 
and air movement, and pumps and pumping systems.

Q: In the past year, for what types of HVAC equipment, building automation systems, or controls systems has your firm obtained design revenue? (n=260)

61%

61%

60%

57%

57%

53%

53%

52%

49%

44%

24%

13%

0% 20% 40% 60% 80% 100%

Air handlers

Fans, air movement

Pumps, pumping systems

Building automation systems (BAS)

Rooftop units

Chillers, chilled water systems

Building management system

Boilers, domestic hot water

Air balancing, test-and-balance, environmental balancing

Variable refrigerant flow systems

Building envelope systems

Chilled beams
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Average project size
Forty-two percent of respondents reported the average cogeneration/combined heat and power project 
size to be more than $3 million (up from 36% in 2015), and 34% said the same of rainwater/graywater 
harvesting projects (up from 29%).

Q: For the following building systems, what is the average size project it is on? (n=107;107;105;90;114;106;103;117;165;147;157;160;147;171)

12%
22%
26%

17%
21%
20%

24%
19%
18%
20%
20%
23%

18%
34%

17%
15%
7%

21%
13%
16%

13%
19%
19%

22%
22%
18%

23%
23%

15%
13%

16%
17%

20%
23%
21%
21%
23%

18%
23%
24%

28%
20%

14%
16%
20%

16%
20%

17%
17%
19%

19%
22%
15%
19%

14%
9%

42%
34%
31%
30%

25%
25%
25%
23%
21%
18%
20%
16%
16%
13%

0% 20% 40% 60% 80% 100%

Cogeneration/combined heat and power
Rainwater/graywater harvesting

Thermal energy storage tanks
Chilled beam/radiant heating, etc.

Ground source heat pumps; geothermal
Underfloor air distribution/forced ventilation

Automated façade/daylight harvesting; smart lighting
Building envelope

Energy recovery
Metering/sub-metering and M&V strategies

Dedicated outdoor air systems
Demand-controlled ventilation
Variable refrigerant flow (VRF)

Air balancing, test-and-balance, environmental balancing

< $100k $100k to $500k $500k to $1 million $1 million to $3 million > $3 million
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Average project size
Since the 2015 HVAC & Building Automation System report, the average project size for ground source 
heat pumps/geothermal systems has increased by 10% ($1.4 million in 2015).

Q: For the following building systems, what is the average size project it is on? (n=107;107;105;90;114;106;103;117;165;147;157;160;147;171)

$2,026,168 

$1,733,645 

$1,732,857 

$1,632,778 

$1,558,772 

$1,487,264 

$1,486,893 

$1,461,111 

$1,400,303 

$1,320,408 

$1,294,904 

$1,239,063 

$1,185,714 

$910,234 

$0 $500,000 $1,000,000 $1,500,000 $2,000,000 $2,500,000

Cogeneration/combined heat and power

Rainwater/graywater harvesting

Thermal energy storage tanks

Chilled beam/radiant heating, etc.

Ground source heat pumps; geothermal

Underfloor air distribution/forced ventilation

Automated façade/daylight harvesting; smart lighting

Building envelope

Energy recovery

Metering/sub-metering and M&V strategies

Dedicated outdoor air systems

Demand-controlled ventilation

Variable refrigerant flow (VRF)

Air balancing, test-and-balance, environmental balancing
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Total annual dollar amount of HVAC, BAS products
Forty-eight percent of HVAC and building automation/control products specified by respondents’ firms for 
new and existing buildings were valued at more than $1 million annually. The overall average has 
increased 4.7% since 2015.

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=263)

Less than
$500,000

26%

$500,001 to 
$750,000

10%

$750,001 to 
$1.0 million

16%
$1.1 million to
$3.0 million

11%

$3.1 million to
$5.0 million

9%

More than
$5.0 million

28%

Average
$2,533,009
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Recent changes in HVAC systems, BAS
One of the top changes observed by respondents in the past 12 to 18 months in regards to HVAC 
systems and BAS is fluctuating budgets/costs of projects or products specified.

Q: What are the biggest changes in HVAC systems that you've observed during the past 12 to 18 months? (n=262);
Q: What are the biggest changes in building automation systems that you've observed during the past 12 to 18 months? (n=262)

58%

55%

41%

37%

33%

26%

6%

0% 20% 40% 60% 80%

Energy efficiency

Budget/cost of projects
or products specified

Codes and standards

Integration

Interoperability

Protocols

Other

HVAC system changes

49%

41%

41%

37%

34%

28%

26%

5%

0% 20% 40% 60% 80%

Budget/cost of projects
or products specified

Integration

Interoperability

Energy efficiency

Internet of Things

Protocols

Codes and standards

Other

BAS changes
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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 78% of respondents, and 75% 
generally write prescriptive HVAC and controls specifications.

Q: Of the total HVAC and controls specifications issued by your firm, how often are you using each of the following? (n=256;247;244;246;242;244)

39%

20%

14%

10%

10%

39%

55%

46%

49%

34%

24%

0% 20% 40% 60% 80% 100%

Performance

Prescriptive

Open: proprietary

Open: alternate
or substitute

Closed: single source
and alternate

Closed: proprietary

Always
Frequently
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Meeting customers’ needs
Fifty-eight percent of respondents frequently specify HVAC or BAS solutions in order to meet their 
customers’ energy-efficiency requests and needs, and 59% frequently specify HVAC or BAS products 
that require integration with other manufacturers’ products and systems.

Q: How frequently are you specifying HVAC or BAS solutions in order to meet your customers’ energy efficiency requests and needs? (n=263);
Q: How frequently are you specifying HVAC or BAS products that require integration with other manufacturers’ products and systems? (n=261)

Frequently
58%

Always
26%

Rarely
13%

Never
3%

Specify solutions to meet energy 
efficiency requests/needs

Frequently
59%

Always
22%

Rarely
17%

Never
2%

Specify products that integrate with 
other products/systems
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Challenges facing engineers
Designing energy-efficient systems remains the top challenge engineers are facing with future HVAC 
projects, while incorporating interoperability and complementing systems for BAS has decreased from 
66% in 2015 to 46%.

Q: What are critical challenges or issues affecting the future of HVAC systems? (n=263); Q: What are critical challenges or issues affecting the future of building automation systems? (n=262)

59%

53%

36%

35%

34%

32%

11%

5%

0% 20% 40% 60% 80%

Energy efficiency

Inadequate budget
for good design

Interoperability and 
complementing systems

Codes and standards
changing frequently

LEED, ASHRAE 90.1,
sustainable design

Speed of project delivery

Plumbing, piping,
pumping codes

Other

HVAC challenges

46%

39%

37%

36%

25%

22%

19%

18%

17%

6%

4%

0% 20% 40% 60% 80%

Interoperability and 
complementing systems

Inadequate budget
for good design

Cybersecurity/security

Energy consumption
and operating cost

IoT-enabled devices

Sensors and controls

Codes and standards
changing frequently

Wireless systems

Speed of project delivery

Power over Ethernet

Other

BAS challenges
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0% 10% 20% 30% 40%

Chillers, chilled
water systems

Fans, air movement

Pumps, pumping 
systems

Rooftop units

Variable refrigerant
flow systems

Avg.

20 mos.

25 mos.

24 mos.

27 mos.

25 mos.

24 mos.

Payback periods
According to respondents, the average payback period for building envelope systems and chillers,
chilled water systems is 27 months.

Q: What payback period is typically requested by your clients for each of the items listed below? (n=149;173;173;190;136;96;171;176;182;176;156)

24

< 6 mos. 6 to 12 mos. 13 to 18 mos. 19 to 24 mos. 25 to 30 mos. 31 to 36 mos. > 36 mos.

Avg.

27 mos.

24 mos.

25 mos.

25 mos.

23 mos.

0% 10% 20% 30% 40%

Air balancing, test-and-
balance, environmental 

balancing

Air handlers

Boilers, domestic
hot water

Building automation 
system (BAS)

Building envelope

Chilled beams



Important product factors
The most important factors to respondents’ selection of HVAC products are quality (98%), energy 
efficiency (97%), service support (95%), and technical advantage (94%).

Q: In your design/specification activity, how important is each of the following factors to your selection of HVAC product over another? 
(n=253;254;255;254;255;254;251;254;250;250;252;251;251)

85%
66%

63%
49%
51%
52%
52%

50%
36%

42%
42%

36%
32%

13%
31%

32%
45%
42%
41%

39%
40%

51%
45%

43%
47%

49%

0% 20% 40% 60% 80% 100%

Product quality
Energy efficiency of product

Service support
Technical advantage of product

Manufacturer's reputation
Warranty

Previous experience with manufacturer
Design support

Initial product cost
Interoperability

Lifecycle cost
Manufacturer's complete series, capabilities

Lead/delivery time

Highly important Important
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Technologies in demand
More than half of respondents expect to see an increase in energy recovery, demand-controlled 
ventilation, dedicated outdoor air systems, and VRF technologies in upcoming projects.

Q: For which technologies do you expect to see an increase in projects? (n=263)

62%

59%

57%

52%

43%

35%

35%

29%

29%

25%

25%

16%

0% 20% 40% 60% 80%

Energy recovery

Demand-controlled ventilation

Dedicated outdoor air systems

Variable refrigerant flow (VRF)

Metering/sub-metering and M&V strategies

Ground source heat pumps; geothermal

Automated façade/daylight harvesting; smart lighting

Rainwater/graywater harvesting

Cogeneration/combined heat and power

Thermal energy storage tanks

Chilled beam/radiant heating, etc.

Underfloor air distribution/forced ventilation
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Additional resources
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HVAC & BAS news, articles, and products
 Automation, controls
 Boilers, chillers
 Codes and standards
 Energy efficiency
 Heating and ventilation
 Plumbing, piping
 HVAC products
 Automation, controls products

Other resources
 HVAC Solutions e-newsletter
 Codes & Standards e-newsletter
 New Products for Engineers
 Videos
 Case studies
 Webcasts

Thank you for downloading the Consulting-Specifying Engineer 2017 HVAC & Building Automation 
Systems Study. Use the links below to access additional information on related news, products, and 
research.

Editorial research studies
 2017 Lighting & Lighting Controls
 2016 Electrical & Power
 2016 Fire & Life Safety
 Additional studies available at: 

www.csemag.com/research

Contact information

Amanda Pelliccione
Director of Research
apelliccione@cfemedia.com
860-432-4767

Amara Rozgus
Editor in Chief
arozgus@cfemedia.com
630-571-4070 ext. 2211

http://www.csemag.com/index.php?id=8137�
http://www.csemag.com/index.php?id=8145�
http://www.csemag.com/index.php?id=8139�
http://www.csemag.com/index.php?id=8141�
http://www.csemag.com/index.php?id=8147�
http://www.csemag.com/index.php?id=8143�
http://www.csemag.com/index.php?id=8405&focus=4�
http://www.csemag.com/index.php?id=8405&focus=1�
http://ocreg.csemag.com/onecount/flexreg/displayform.cgi?g=0&form=82&renewal=true�
http://ocreg.csemag.com/onecount/flexreg/displayform.cgi?g=0&form=82&renewal=true�
https://gspplatform.cfemedia.com/pe/home�
http://www.csemag.com/media-library/videos.html�
http://www.csemag.com/media-library/case-studies-and-white-papers.html�
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http://www.csemag.com/media-library/research/2017-lighting-lighting-controls-study.html�
http://www.csemag.com/media-library/research/2016-electrical-and-power-study.html�
http://www.csemag.com/media-library/research/2016-electrical-and-power-study.html�
http://www.csemag.com/media-library/research/2016-fire-life-safety-study.html�
http://www.csemag.com/single-article/2014-hvac-and-building-automation-systems-study-seven-key-findings/c58948fd910a790dee91c08854945c35.html�
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