


purposes—a total of 6,496,000 MMBtu (energy used at the site, not energy consumed from the source,
which is much greater) were consumed by the respondents.

Each kWh consumed at the site is 3,415 equivalent BTUs of energy, but it takes 10,000 BTUs at
the source to get the energy there, because of the inefficiency of electrical generation and
utilities. When most others discuss about reducing carbon footprint, they referring to reduction at
the source, not the site. So for each kWh reduction at the site, there will be approximately three
times that amount at the source.

The survey took respondents an average of 30 minutes to complete, and required respondents to have
access to their prior year’s utility statements. The sponsoring organizations were hoping that because the
subject matter was of so much interest to all, people would be willing to spend the time and effort
necessary to participate. The high response rate indicated that these hopes were achieved.

Overview of Findings
The survey clearly identified how much the respondents have paid attention to energy conservation,
especially in recent years. Part of this is reflected by the significant increase in energy audits performed
over each of the past three years, exhibiting the increased need to find solutions.

There was little doubt that the realities of the current economy, coupled with most organizations’
budgeting processes, have impacted how audit recommendations have been implemented. There was a
clear trend in the increase in implementation of the low-cost, “low-hanging fruit” operational strategies,
while fewer implemented major capital projects. Thus, there were many more who implemented
operational changes using equipment or controls (sensors, timers, etc.) rather than major capital projects.
Nonetheless, both types of upgrades resulted in significant energy savings.

The respondents also showed that they are more savvy than ever before. With only a few exceptions
(usually those involving some of the more technical items typically recommended by professional
engineers), improvements implemented by those who had audits were strikingly similar to those who did
not have audits. This indicates that efforts made in recent years by professional associations have made
an impact on how building professionals are prioritizing their objectives.

Not content to stop where they are, most respondents plan to implement many more energy-saving
strategies over the next few years.

The survey also detected two interesting profiles of respondents:

a) High- versus low-technical training. While the survey indicated that most respondents are
close to being as knowledgeable about many operational areas as professional engineers,
there seem to be a few areas where they are not. We found that while the non-professional
engineer group was equally likely to implement many of the most effective energy-savings
solutions, it was less likely to implement those where more technical expertise was required.

b) All-or-nothing approaches to energy savings. For most of the findings, as the percentage
of space with an energy-savings strategy increased (e.g., lighting sensors), there were fewer
respondents who had implemented them. This is expected. However, in many cases,
especially for those operational changes that were least costly to implement (e.g., lighting
sensors), there was a noticeable uptick at the extremes where respondents had implemented
the strategy for greater than 90% of their space.

Those who are implementing solutions for nearly all their space may be an acknowledgement
that some type of improvements require a facility-wide implementation strategy to be
effective. The spike at the tails also may reflect the attitude of some organizations with a
mindset to implement everything they can to save energy, while at the other extreme, a
mindset not to spend anything.

Overall, the survey’s results indicate that facilities managers are much more aware than ever before
about energy-savings techniques. Continuing education and easily understandable solutions are always



needed and will continue to be effective. Energy audits and continuous re-commissioning seem to yield
positive results and should be encouraged; but the real savings from energy audits result from the
implementation of the results.

As more time passes and it becomes time to replace major capital expense items in buildings, such as
HVAC and roofing systems, significantly more savings will be realized. For these savings to be
maximized, the building professional may need more information and education.

Existing Situation: Building Descriptions and Best Practices

Building and Geographic Data

Geographic Data
Of the 268 buildings that completed the survey, 208 were from the United States, 9 were from the UK,
and 8 each from Canada and India (See Figure 1).

Region Number of
Participants

North America 216

Asia 18

Europe 16

Africa 6

Australia 4

Atlantic Islands 4

Middle East 3

Central America 1

TOTAL 268

Figure 1. Geographical distribution of survey participants.

Building Age
The distribution of the building ages is very representative of generally available building data. 83% of all
buildings are between 4 and 50 years old, with more in the 21-50 age bracket than in the 4-10 bracket.
See Figure 2.

Number of Floors in Buildings
Most buildings (54%) were low-rise (2-5 floors). Only 7% of the buildings were taller than 20 stories, and
16% were single story. See Figure 3.

Building Size
The buildings were fairly evenly divided among five groupings: those under 50,000 sq. ft., those 51-
125,000 sq. ft., those 126-250,000 sq. ft., those 251-600,000 sq. ft., and those greater than 600,000 sq.
ft. See Figure 4.



Figure 2. Age of buildings managed by the survey participants.

Figure 3. Number of floors in buildings managed by survey participants.



Figure 4. Sizes of buildings managed by survey participants.

Building Types
The types of buildings were very representative of the types of buildings that exist. Most (53%) were
office buildings, followed by manufacturing facilities, medical or hospital, educational, and then research
or lab. There were less than ten of each other building type. See Figure 5.

Figure 5. Types of buildings managed by survey participants.

Building Climate
The buildings represented a wide variety of climates; climate was measures by one of the methods used
by EPA, where each climate is defined in terms of its Temperature and Humidity. 26% were in a Mixed
Humid climate (e.g., Washington, DC, Philadelphia, New York), 17% from Cool Humid (e.g., Toronto,
Pittsburgh, Chicago, Boston). The next largest representation, with less than 10% each, were Very Hot,





Figure 6. Energy-savings systems used by survey participants (participants were allowed to select more
than one system; only systems used by at least 10% of the participants are shown).

Building Automation Systems (BAS). More than three quarters of the buildings greater than 50,000 sq.
ft. had building automation systems. 87% of those with more than 600,000 sq. ft. had BAS. We could not
identify a reason for why the remaining 13% of those with large buildings did not have a BAS—there was
no correlation to building age or whether a building was historic; thus, this may be an example of an
opportunity for significant improvement. It should be noted that most who experienced a greater-than-5%
energy savings over the past two years had implemented a BAS.

Of those who have a BAS, 98% use it for A/C, 87% for space heating, 67% for ventilation
schedules and results, 65% for chilled water, 52% for interior lighting, 51% for exterior lighting,
44% for electrical consumption and demand per hour, 43% for O/S air control and CO2

monitoring, 42% for electrical consumption of HVAC and chilled water systems, and 37% for
continuous re-commissioning and demand (to ensure good performance).

Upon examination of the large buildings without BAS, we found that these buildings consistently
followed the least amount of best practices; e.g., only one-third had a Building Operating Plan,
none had re-commissioning, and only half had an energy audit in the past 5 years. In other
words, they had generally ignored many of the commonly accepted energy best practices.

HVAC Filters. A large number (59%) did not know the MERV rating for their HVAC filters (the higher the
MERV rating, the more efficient the filter is). Of those who did know, 32% claimed a MERV rating of less
than 9 (very inefficient), 38% were 9-12, 26% were 13-16 (very efficient), and 4% had a MERV rating
greater than 16. There is usually a direct relationship between the MERV rating and the cost of the filter.

HVAC Policies and Procedures. 91% of all respondents said that they follow the preventive
maintenance programs for all HVAC equipment, as recommended by manufacturers.

When asked which standards are followed for their HVAC system, 50% said they either did not know of or
did not follow a standard. 33% followed either the ASHRAE 90.0 2001 or 2004 standard (a few more for
the 2004 one), and 15% mentioned ENERGY STAR. More education would clearly benefit the facilities
manager in this area, as well as that of MERV ratings.

Half of the respondents report having a policy of procuring only ENERGY STAR Rated devices when they
exist. One-third said they don’t have such a policy, and the remainder said they don’t know. Again, more
education would help here, especially, as will be shown below, there is a relation between having such a
policy and realized energy savings.





This trend repeats itself, and even more pronounced, when looking at the results for the percentages of
rest rooms, conference rooms and individual offices with sensors (see Figure 9). When the results for the
general office space are combined with this trend for sensors in the other spaces, the results are quite
compelling: for many people, there seems to be a mentality of treating all or none of one’s spaces with
sensors.

Figure 7. Overhead lamp sources used by the survey participants. There now are nearly as many using
energy-efficient fluorescents as the less efficient bulbs.

Figure 8. Use of occupancy sensors in general office space by survey participants..Notice that there is a
downward slope from left to right, and then a slight upward slope for those with more than 75% of their
space having sensors. See the text for an explanation.



Figure 9. Use of occupancy sensors in general rest rooms. The curve on the above chart is more
pronounced than on that for the conference rooms. This shows that fewer buildings have sensors in their
restrooms as the percentage of restrooms with sensors increases for each building. Note the steep
increase in the number of buildings with a high percentage of restrooms with sensors at the right side of
this chart, indicating that there are many facilities that try to implement some energy savings initiatives to
the fullest extent possible. Occupancy sensors are indicative of the low-hanging fruit—one of the least
costly energy-savings measures that one can implement.

Most respondents do not have daylight sensors in their general office space (76%, with another 8%
having daylight sensors in less than 10% of their general office space). This trend has clearly not yet
started to take root.

Of those who do not have daylight sensors in their general office space, most (60%) do not have timers
either. Of those with timers, 20% do not synchronize their lights with the times of the cleaning crew shifts,
49% keep the lights on until the crew is scheduled to leave, and 31% have the lights go off after hours, on
again when the crew arrives, and then off again.

22% have lighting sensors in their parking areas.

Lighting Policies and Procedures. Only 5% have occupant training manuals available to their
employees. 15% have energy-related requirements for all new lighting purchases.

Roofing
37% of the respondents had asphalt-based roofing (built-up, modified, etc.), the most common roof-type
among participants.

Green Roofing Systems. Less than 1% of the respondents have a green roof. 87% said they either don’t
plan to get one, or if they did, it would be at least five years away. This is not surprising given the long life
expectancy of roofs, the cost to replace, and the relatively longer pay-back period associated with green
roofs, especially in today’s economy.



This also points to an area where public policy could be used to incentivize roof replacements—
typically a major capital expenditure. In 2007, during the 110th Session of Congress, the Realistic
Roofing Tax Treatment Act of 2007 was introduced in the U.S. House of Representatives and
would reduce the depreciation recovery period for roof systems from 39 years to 20 years. No
action was taken but it is expected to be introduced again when the 111th Session convenes in
2009.

Nearly half the respondents (44%) said they know very little about green roofs, and 47% said they were
somewhat familiar; 9% were very familiar. This is an area where education would be of great value.

Reflective Roofing Systems. 46% have a reflective roof, and another 35% don’t plan to get one; another
13% said they won’t get one for at least five years (probably when their roof would be replaced). 51% said
they know very little about cool roofing systems, and another 40% said they were somewhat familiar.
Again, some education here would be useful.

Photovoltaic Roofing Systems. 7% have photovoltaic integrated roofs; 74% don’t have solar and don’t
plan to get one; 12% said they won’t be getting one for at least five years.

Windows
Tinting and Insulation. Most respondents (53%) said their windows are either tinted or insulated, and
the rest 47% have both tinted and insulated windows.

Operable windows. 70% of the respondents said less than 20% of their windows were operable.

Window Coverings. 56% said they have neither mechanically-operated coverings nor insulated shades
or drapes. 26% have insulated, manually-operated shades or drapes. Less than 1% have mechanically
operated coverings triggered by sensors or timers. The remaining respondents (17%) have mechanically
operated coverings, but no sensors or timers.

Fuel Consumption
Most fuel consumption was electric. The survey respondents consumed over 2.36 billion kWh of electricity
during 2007, which is a very significant number, and certainly large enough from which to draw major
conclusions. The buildings from the United States represented 94.5% of the total electricity consumed.

All fuel (electric, natural gas, propane, oil, chilled water, steam, solar) was converted into MMBtu, for
comparison purposes. The USA consumed 68,890,000 MMBtu (68,890,000,000,000), while the global
database consumed 6,496,000 MM Btu. So the USA represented 91.4% of the total fuel consumed in the
survey.

Note that buildings where there may have been apparent errors that would have skewed the database
significantly were removed from the above calculations, but remained in all other portions of the survey
that did not use fuel consumption data. Examples of such buildings included buildings where the
respondent may not have noticed our use of “000” with numbers provided. We also removed anomalies
such as data from a cruise ship, which consumed 381 million gallons of oil (more than the rest of the
database combined).

Within the USA, usage was highest for electricity, natural gas and steam in Cool Humid to Subarctic
states, as expected. Propane use was concentrated in Warm Humid to Mixed Marine states, which
includes states where there is not a significant availability of natural gas.

Unfortunately, because the square feet were reported by ranges—ideal for determining differences
between small-medium-large buildings for other analyses—we could not make comparisons on a per-
square-foot basis for fuel consumption purposes, so that analysis is not included in this survey.

Alternative energy sources—payback. The payback for use of solar energy is faster than we
expected—thirteen out of eighteen who had implemented solar panels expected payback in less than
nine years. We believe that this is probably because of influence of tax incentives, which help defray


