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•  Founded in 1995 
•  Utility EE clients 
•  Research-based 

consultancy 
•  24 staff with diverse 

backgrounds 
•  Interdisciplinary 

approach to research 
and consulting 

 



Energy Market Innovations

Key Findings"

•  Self-reported dataset meets accuracy tests—but 
data quality is ongoing process. 

•  Seattle is experiencing rapid dense urban 
development, which needs to be accounted for in 
longitudinal comparisons. 

•  Factors driving energy use are complex and 
interactive. 

•  Dataset could very valuable for targeting utility 
energy efficiency programs. 
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Driving Market Transformation"
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Policy Coverage"

•  More than 2,600 
commercial and multifamily 
buildings greater than 
20,000 sf 

•  Data represents nearly 228 
million sf 

•  80% compliance rate as of 
June 2013 (for 2012 data) 
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Data Quality As Process"
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In statistical sample, 15% of 
≥50k SF buildings updated 
occupancy in 2011–2012 #
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EUI Comparisons"
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Figure A12: Comparison of 
Seattle Benchmarking and 
NCBSA O!ce Building EUIs
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Figure A10: Trend of Annual Energy Use by Square Footage 
for Medical O!ce

Figure A11: Trend of Annual Energy Use by Square Footage 
for Supermarket

3. DATASET COMPARISONS

NCBSA The Northwest Energy E!ciency Alliance (NEEA) and Seattle City 
Light provided a Seattle-speci"c subset of the Northwest Commercial Building 
Stock Assessment (NCBSA) dataset. Due to the strati"cation used 
in NCBSA sampling, a comparison between the NCBSA and Seattle 
benchmarking dataset for all buildings types was not advisable. O!ce 
buildings were the only building type de"ned in a similar manner 
with a su!cient number of buildings in the NCBSA to make an 
instructive comparison. 

The o!ce building comparison showed an extremely similar 
distribution of EUIs. As shown in Figure A12, the median EUI (the 
middle line of the box portion) is nearly identical, di#ering only by 
tenths of a unit. This suggests that the energy and square footage data 
in the Seattle Benchmarking dataset are reasonably accurate. Further 
extrapolations are inappropriate given the sampling strati¬"cation 
in the NCBSA. The boxes in Figure A12 depict the interquartile 
range (between the 25th and 75th percentiles), with the median 
represented by the middle line. The whiskers extend to 1.5 times the 
interquartile range, and the circles beyond the whiskers are de"ned 
as outliers. The interquartile range for the Seattle benchmarking 
dataset is larger due to the much larger size of the dataset. 
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CBECS The 2003 Commercial Building Energy Consumption Survey (CBECS) 
is the national dataset upon which ENERGY STAR scores are modeled. A 
comparison of overall EUIs by building type (total energy consumption/
total square footage) between CBECS and the Seattle benchmarking dataset 
was conducted to ensure that Seattle building type EUIs were reasonably 
relative to CBECS overall EUIs. This was indeed the case and no further 
comparisons were made due to redundancy with ENERGY STAR scores 
and possible di!erences in building type de"nitions.

RECS As ENERGY STAR scores were unavailable for multifamily housing, 
the U.S. EIA's Residential Energy Consumption Survey (RECS) provided 
the best available means of comparison of Seattle multifamily building 
performance to national and regional averages. The overall EUI for Seattle 
multifamily housing was 37.8, comparing favorably to the overall EUI for 
the RECS West Region at 41.7 and the national gross EUI of 54.5. Seattle 
appears to be outperforming the West region, but this comparison does 
not account for climate di!erences or mixed uses¹.

VENDORS Many building owners employed a vendor or consultant to 
conduct their building benchmarking. A subset of the dataset submitted 

by known vendors (n=193 for 
multifamily, n=46 for o$ces) 
was compared to the rest of the 
population. The two subsets 
again showed very similar 
distributions with almost 
identical medians (Figure 
A12). This could indicate that 
vendors are just as inaccurate 
as building owners, or that 
building owners are just as 
accurate as vendors. The 
consistency seen between 
the groups is more likely to 
be a positive indicator for data 
accuracy, but further analysis 
is required.

¹ The RECS measures occupied housing units only, excluding common spaces and unoccupied units. 
National and regional whole building EUIs generally can be assumed to be higher than the RECS 
values due to common spaces and mixed uses. The RECS values cited are for multifamily apartments 
with "ve or more units.

Figure A13: Comparison of Owner and 
Vendor-Benchmarked EUIs
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Urbanization"
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Size and Number of Floors

Seattle’s multifamily and o!ce buildings have been generally increasing 
in median size¹ over time (Figure 5). Multifamily buildings constructed in 
2000 and later are larger (in terms of number of "oors, units, and square 
footage) than those constructed in other years. Newly constructed o!ce 
buildings have become larger since 2000; however, the median number of 
"oors has remained consistent, indicating an increase in square footage 
per "oor. The result may re"ect the fact that many new o!ce buildings 
are located on larger parcels in areas such as South Lake Union. Additional 
research is needed to best understand energy intensity implications relative 
to building size.

Figure 5: Median O!ce and Multifamily Building Size and Number of Floors by 
Time Period Constructed

¹ The median represents a typical building constructed in that time period, and does not re"ect, for 
example, that highest percentage of o#ce buildings over 10 "oors were constructed in the 1980s.

Ǡǽ��+1/,!2 1&,+ ǡǽ��,)& 6 Ǣǽ��,*-)&�+ " ǣǽ���1�0"1 Ǥǽ��  2/� 6 Ǧǽ��"02)10 ǧǽ��/"+!0 Ǩǽ��" ,**"+!�1&,+06. Characteristics
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Mixed Use Buildings"
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Mixed-use Buildings

Most multifamily buildings (60%) are exclusively housing with no other uses 
(excluding parking), but only 33% of o!ce buildings are solely used as o!ces. 
Secondary uses often include retail, supermarkets, restaurants, and other 
high-energy intensity uses, which can lead to higher EUIs. These “mixed-
use” buildings contribute to some of the trends noted later in Chapter 8.

Since 1970, mixed-use buildings have become increasingly common in Seattle 
(Figure 6). Multifamily housing constructed in 2000 or later has an average 
of 2.1 types of uses per building, compared to an average of 1.3 for those 
constructed from 1946 to 1969. Similarly, o!ce buildings built in 2000 or 
later have an average of 2.6 use types, up from 2.1 uses or less before 1980. 
Buildings classi+ed as “other”—which include mixed-use buildings with no 
majority space types—follow a similar upward trend since 2000 for number 
of uses in the building.

Figure 6: Number of Uses in Buildings by Time Period

Common secondary space uses in multifamily are retail (2.5% of total square 
footage), o!ce (2.0%), other (1.9%), hotel (1.4%), and grocery (0.6%). For 
o!ce buildings, the most common secondary space uses are other (3.0%), 
retail (2.7%), warehouse (1.2%), and data center (0.7%).
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Mixed-use Buildings and EUI Trend

An important characteristic of Seattle’s buildings noted in Chapter 6 is the 
relatively recent increase in the percentage of mixed-use buildings. Newer 
o!ce and multifamily buildings often contain more energy-intensive 
secondary uses such as restaurants, retail, and data centers, resulting in 
slightly higher EUIs for these buildings than those which operate exclusively 
as o!ce or multifamily housing. In both o!ce and multifamily buildings, 
as the number of building uses increase from one to four or more, EUIs 
increase (Figure 14). It is notable, however, that multifamily buildings with 
two use types are only slightly more energy intensive than those with one.

This %nding shows the importance of accurately accounting building uses 
when benchmarking buildings currently eligible for ENERGY STAR scores, 
such as o!ces, and the need for future ENERGY STAR scores for multifamily 
and mixed-use buildings. Such accounting could allow for better energy 
use comparison between single use and multi-use buildings. This trend 
towards increasingly more mixed-use buildings will be considered when 
reviewing long-term trends in median building type EUI.

Figure 14: 2012 Median EUI by Number of Uses

Ǡǽ��+1/,!2 1&,+ ǡǽ��,)& 6 Ǣǽ��,*-)&�+ " ǣǽ���1�0"1 Ǥǽ��  2/� 6 ǥǽ��%�/� 1"/&01& 0 Ǧǽ��"02)10 8. Trends Ǩǽ��" ,**"+!�1&,+0



Energy Market Innovations

Trends by Building Age"
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Building Age and EUI Trend

O*ce and multifamily buildings demonstrated di+erent trends in EUI based on 
date of construction.¹ Older o*ce buildings—particularly those constructed 
before 1945—generally have lower EUIs than newer buildings (Figure 15). 
O*ce buildings constructed in the 1980s have the lowest median EUI in 
the post-war era. While median EUI increases for buildings constructed in 
the 1990s, median EUI declines again for those constructed in 2000 or later. 

In contrast to o*ce buildings, the oldest multifamily buildings (constructed 
1887 to 1945) have the highest EUI (Figure 15). Median EUI for buildings 
constructed from 1946 to 1989 were stable at around 30 kBtu/sf, but median 
EUI for multifamily buildings from the 1990s and 2000s have increased by 
about 5 kBtu/sf. The trend for single use type buildings (multifamily-only) 
is less pronounced, with only a 1.4 kBtu/sf di+erence between the 1980s 
and 2000s, suggesting the trend may be related to the rise in mixed-use 
buildings (Figure 14).

Figure 15: 2012 Median EUI and Total Energy Use by Date Constructed for O$ce 
and Multifamily Buildings

¹  Building construction eras are those used in the Commercial Building Energy Consumption Surveys 
(CBECS) database.
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Mid-century office buildings—not the oldest 
buildings—are the poorest performers 

Recent multifamily buildings have higher 
EUIs, partially attributable to mixed uses 
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Figure 18: Average 2012 EUI by Zip Code for O+ces
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Building Location and EUI Trend

Average EUI for o+ce and multifamily buildings were analyzed by ZIP code 
to look for geographic trends. ZIP codes with fewer than 10 reporting 
buildings are shaded grey and are excluded (Figure 18).

The three downtown ZIP codes (98121, 98101, 
98104) tend to have lower average EUI than 98109 
(South Lake Union and Westlake), which had 
the highest average EUI among ZIP codes with 
more than 10 o+ce buildings. There is likely a 
relationship between building uses in this area 
(such as energy intense functions of the high tech 
and research industries) and average EUI.
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In contrast to o+ces, the highest average EUI for multifamily housing—by 
a large margin—was found downtown (98101) (Figure 19). Average EUIs in 
ZIP codes near downtown (98121, 98104) are also slightly higher than other 

ZIP codes. These ZIP codes roughly correspond 
to the neighborhoods of Belltown, First Hill and 
those south of downtown. These neighborhoods 
also have the greatest housing density often 
represented by “high rise” buildings.

Figure 19: Average 2012 EUI by Zip Code for 
Multifamily Buildings
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Savings Potential"
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A ,ner-grained look at EUIs in Figure 11 shows each building represented 
by a dot and the full range of performance for each building type. Although 
most building EUIs fall within a reasonable range, as indicated by the 
distribution of 10th to 90th percentiles, extremely high and low EUIs also 
occur in the dataset, as shown by the dots that fall outside the blue and gold 
bars. While some of these more extreme EUIs may represent a legitimate 
intense use, such as an o#ce with a very large data center, other high EUIs 
may indicate extremely poor building performance, which would be worthy 
of investigation by the building owner or manager.

Figure 11: 2012 EUI Performance Range and Distributions by Building Type
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Improvement to median: 25% reduction, $56.1 million "

Improvement to top quartile: 42% reduction, $93.5 million "
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Next Steps"

•  EMI working with Seattle City Light to use 
benchmarking data to assess program penetration 
and target opportunities. 
–  Performance perspective vs. widget perspective 

•  Given complexity, how do we provide fair and 
actionable comparisons to building owners? 

•  ENERGY STAR for multifamily and mixed uses 
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Seattle Benchmarking Analysis"

Page 17 

http://www.seattle.gov/
environment/buildings-and-
energy/energy-
benchmarking-and-reporting#
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The Seattle Dataset"
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The importance of classifying energy use by building type is further illustrated 
in !gure 10. Buildings such as hospitals use a large amount (1.3 billion kBtu) 
of the total annual energy consumed by Seattle’s benchmarked buildings 
despite being few in number, as shown by the size of the circle. Although 
multifamily buildings consumed a total of 3.1 billion kBtus annually, this 
is less than o"ce buildings (3.7 billion kBtus) even though there are three 
times as many multifamily (1,309) than o"ce (419) buildings in this analysis.

Figure 10: Median 2012 Site EUI by Number of Buildings
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Buildings by Era"
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EUI Range by Building Type"
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National Comparison"

The average score for all buildings was 68, meaning that overall, Seattle 
buildings performed 18% better than the national median.#

ENERGY STAR Performance Category

C
ou

nt
 (B

ui
ld

in
gs

) 25

20

15

10

0

5

30

2012 ENERGY STAR Score

1 5 15 2520 3530 4540 5550 6560 7570 8580 9590 10010

Ǣǡ

ǡǟǠǠȡǡǟǠǡ��"�11)"��2&)!&+$��+"/$6��"+ %*�/(&+$��+�)60&0��"-,/1

ENERGY STAR Scores

Of the 1,102 non-residential buildings included in this analysis, 890 (80%) 
quali+ed for 2012 ENERGY STAR scores, by being a ratable building type, 
such as o,ce or warehouse, and having all required usage information 
entered into Portfolio Manager, such as occupancy and hours of operation. 
Multifamily housing and “other” buildings are not currently eligible for 
ENERGY STAR scores. 

While the EUI performance categories shown in Table 2 and Figure 11 
provide an indication of a building’s performance relative to other Seattle 
buildings of its type, ENERGY STAR scores and performance categories 
compare a building’s performance to national distributions.¹

Seattle buildings with scores from 60 to 99 are distributed relatively evenly, 
as shown by Figure 12. The peaks at 0 and 100 suggest there may be a number 
of very poor and high performing buildings, but these peaks may also be 
partially explained by outliers in the data as noted in the data accuracy chapter.

Seattle buildings generally performed better than the national median ENERGY 
STAR score, with 74% of buildings receiving a score of 50 or above. Forty-
one percent of buildings received a score of 75 or above, and 18% received 
a score of 91 or above. The median ENERGY STAR score in Seattle was 68. 

O,ce buildings comprise 39% of the rated buildings, followed by warehouses 
at 21%. The majority of buildings of every type except medical o,ce 
received a rating of 50 or above as shown by the percentages in Figure 13. 
Residence halls/dormitories had the highest median rating (77), followed by 
o,ces (75), and K-12 schools (72). These three building types, in addition to 

¹ ENERGY STAR scores provide a comparison of the building’s EUI to national distributions, so a 
building with an ENERGY STAR score of 50 is equivalent to the national median, while a building 
with score above 50 is better (i.e. it uses energy more e"ciently) than the national median. Note that 
ENERGY STAR scores account for monthly weather variations and building characteristics, such as 
operating hours, occupancy, and size.
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Figure 12: Number of Buildings that Achieved Each ENERGY STAR Score from 1 to 100 (2012)



Energy Market Innovations

Footage Accuracy"


