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This report was prepared by WegoWise, Inc. It is based on analysis of the fourth phase of data collection 
for the LEAN multi-family benchmarking program from January 2013 to June 2013. The data, analysis 
and recommendations are subject to change as the implementation of this program progresses. This 
report should therefore be understood to be an analysis of a partial sample of the larger scope of the 

project. 

Please contact WegoWise with any questions or comments: 

617-367-9346 x204 

info@wegowise.com  
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PROJECT DESCRIPTION 

The goal of this project is to create a comprehensive inventory of low-income multi-family 
buildings in the state of Massachusetts with the ultimate objective of establishing energy 
benchmarks based on aggregated usage data of these buildings over three years. This project 
supports the development of an energy efficiency standard and in turn an understanding of the 
extent of achievable energy savings in low-income multi-family buildings.  

One full year of usage data was gathered for each building as well as key building 
characteristics including whole building square footage, common area square footage, heating 
fuel and hot water fuel. An individual metric for each building was calculated using these 
numbers and added to the database. This document serves as a status report summarizing the 
data gathered from January 2013 to June 2013 and outlines general recommendations based 
on the analysis of this data. 
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SUMMARY OF RELEVANT FINDINGS 

Based on a quartile analysis of the data gathered from January 2013 through June 2013, the 
following energy benchmarks were calculated.  

 

Gas Usage  
(Therms/Conditioned SF) 

Energy Efficiency 
Classification 

< .55 Energy Efficient 
.55 - .61 Better Than Median 
.61. - .76 Worse Than Median 

> .76 Poor 
 

 

 

 

 

 

 

Electrically Heated    
(kWh/Total SF) 

Energy Efficiency 
Classification 

< 8.30 Energy Efficient 
8.30 – 10.49 Better Than Median 

10.50 – 14.02 Worse Than Median 
> 14.02 Poor 

 

“Energy Efficient” is defined as buildings in the top quartile of performance; “Better Than 
Median” represents the second quartile, “Worse Than Median” the third, and “Poor” the fourth.                 

                                                                                                                                                                                                                                                                     
These calculated benchmarks can be used to approximately assess a building’s performance 
relative to other affordable housing buildings in Massachusetts based on where its energy use 
falls in this classification scheme. Buildings that fall into the “Worse Than Median” and “Poor” 
categories likely have particularly high payback energy conservation opportunities. 

Whole Building 
Electricity Usage (kWh/Total SF) 

Energy Efficiency 
Classification 

< 3.93 Energy Efficient 
3.93 – 4.78 Better Than Median 
4.79 – 5.91 Worse Than Median 

> 5.91 Poor 
Common Area  

Electricity Usage (kWh/Common 
Area SF) 

Energy Efficiency 
Classification 

< 1.95 Energy Efficient  
1.95 – 3.37 Better Than Median 
3.38 – 6.30 Worse Than Median 

> 6.30 Poor 
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The gas usage benchmark includes buildings that utilize gas for both space heating and 
domestic hot water. Buildings that use gas for only domestic hot water production were 
excluded from this benchmark to provide a more meaningful and uniform comparison. 

The electric benchmark captures a range of types of electricity usage. The electric usage 
collected for a building for the purpose of this inventory may include interior lighting (unit 
lighting, corridor lighting), exterior lighting, general building plug loads, electrically-run 
equipment and central air conditioning electricity usage. Buildings that utilize electricity for 
heating were excluded from the whole building electricity usage and common area electricity 
usage benchmarks to provide a more meaningful comparison between non-electrically heated 
buildings. A separate electric benchmark was developed for electrically heated buildings to 
provide a comparison across those buildings that have substantially higher electricity usage 
due to their heating demand. 

 

 

POTENTIAL ENERGY REDUCTION OPPORTUNTIES 

The buildings that fall into the ‘poor’ energy efficiency classification present the most 
substantial opportunity for improvements in energy use. If efforts were put into bringing these 
very poorly performing buildings to the median level of efficiency, the energy savings would be 
significant. Detailed below are our estimates of the potential energy savings for these buildings 
in the 2013 dataset. These estimates were determined for each building by calculating the 
difference between current whole building usage and the potential usage if that building were 
upgraded to perform at the median per square foot benchmark. 

Energy savings from electrically heated buildings: 

Utility Company Energy Savings in kWh # of Buildings 
National Grid 1,490,768 53 

Nstar 126,774 6 
Unitil1 N/A N/A 

WMECO 1,323,165 9 
 

Energy savings from non-electrically heated buildings with whole building electric usage:  

Utility Company Energy Savings in kWh # of Buildings 
National Grid 4,103,066 215 

Nstar 9,418,628 260 
Unitil2 N/A N/A 

WMECO 2,217,123 24 
 

 

                                                
1 There were no electrically heated buildings in Unitil service territory in the 2013 data. 
2 There were no whole building electric buildings in Unitil service territory in the 2013 data. 
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Energy savings from buildings that utilize gas for heat and domestic hot water production: 

Utility Company Energy Savings in Therms # of Buildings 
Berkshire Gas 54,711 33 

Columbia 167,585 99 
NE Gas 51,707 92 

National Grid 959,184 281 
NStar 1,010,173 585 
Unitil 13,527 11 

 

COMPARISON BETWEEN 2010, 2011, 2012 AND 2013 FINDINGS 

GAS DATA 

Below we compare the medians from our 2010 dataset (which consisted of 384 data points), 
our 2011 dataset (3,180 data points), our 2012 dataset (4,111 data points) and our 2013 data 
set (2,493 data points). 

2010 Gas Usage 
Median 

(Therms/Conditioned SF) 

2011 Gas Usage 
Median 

(Therms/Conditioned SF) 

2012 Gas Usage 
Median 

(Therms/Conditioned SF) 

2013 Gas Usage 
Median 

(Therms/Conditioned SF) 

.75 .86 .70 .61 

    
 

Weather Normalized Median  

2010 Gas Usage 
Median 

(btu/HDD/Conditioned SF)3 

2011 Gas Usage 
Median 

(btu/HDD/Conditioned SF) 

2012 Gas Usage 
Median 

(btu/HDD/Conditioned SF) 

2013 Gas Usage 
Median 

(btu/HDD/Conditioned SF) 

12.97 14.21 14.26 10.92 

    
 

The median gas usage observed in 2013 is 15% lower than 2012. In order to address the 
temperature difference between the two years, we normalized the metrics for weather4.  2011 
and 2012 were essentially equivalent with a .4% difference. We also weather normalized the 
2010 data and compared it to the 2011 and 2012 metrics.  The weather normalized 2010 data 
was approximately 8.8% different than the 2011 and 2012 metrics. 2013 was a significant 
departure from previous years, with a 15.8% difference from 2010 and 23.3% from 2011 and 
2012.  

 

                                                
3 We opted to list the weather-normalized median in BTUs because that is the commonly used metric when normalizing by heating 
degree-days.  

4 To normalize for weather, we summed the number of Heating Degree Days for the year proceeding the date the benchmark was 
submitted. 
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ELECTRIC DATA 

Below are the medians for electric usage from our 2010 dataset (469 data points), our 2011 
dataset (3,144 data points), our 2012 dataset (3,988 data points) and our 2013 dataset (2,548 
data points), separated according to coverage (common area or whole building) and end use. 

2010 Whole Building 
Electricity Usage 

Median (kWh/Total SF) 

2011 Whole Building 
Electricity Usage 

Median (kWh/Total SF) 

2012 Whole Building 
Electricity Usage 

Median (kWh/Total SF) 

2013 Whole Building 
Electricity Usage 

Median (kWh/Total SF) 
8.77 6.42 4.70 4.78 

2010 Common Area 
Electricity Usage 

Median 
(kWh/Common Area SF) 

2011 Common Area 
Electricity Usage 

Median 
(kWh/Common Area SF) 

2012 Common Area 
Electricity Usage 

Median 
(kWh/Common Area SF) 

2013 Common Area 
Electricity Usage 

Median 
(kWh/Common Area SF) 

3.83 2.94 4.65 3.37 
2010 Electrically 

Heated Usage Median 
(kWh/Total SF) 

2011 Electrically 
Heated Usage Median 

(kWh/Total SF) 

2012 Electrically 
Heated Usage 

Median 
(kWh/Total SF) 

2013 Electrically 
Heated Usage 

Median 
(kWh/Total SF) 

N/A 15.11 12.53 10.49 
 

The 2013 electric median for whole building electric usage increased slightly from the 2012 
median, though not enough to be notable.   

The common area electric median decreased from 2012 to 2013. This fluctuation can largely 
be attributed to the nature of this benchmark, which captures all owner-paid utility accounts in 
properties with individually metered (tenant-paid) utilities. In some cases the scope of the 
owner-paid account is limited to the physical common area space in the building, but it can 
also involve site lighting, a common area laundry facility or a community room if these areas 
are rolled into the same account. Unfortunately at this time we are unable to separate for these 
types of end use.  

CHALLENGES AND PROGRAM RECOMMENDATIONS 

CHALLENGES 

The 2013 program challenges, like those identified in 2012, related to outreach and data 
collection. 
 
OUTREACH 
The third and final year of the program presented different outreach challenges than previous 
years: there were fewer buildings in the state left to benchmark, and a large portion of these 
had owners who had previously declined involvement. At the same time, increased program 
awareness and the approaching close date helped drive participation and motivated owners to 
provide information in a more timely fashion. We also received invaluable help from 
MassHousing, MassHousing Partnership, LISC Boston, MHIC and DHCD who all reached out 
to their memberships on our behalf. This effort, defined as a strategy in the 2012 Final Report, 
drove many qualified leads to our program and was crucial to our successful completion. 
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DATA COLLECTION 
In 2013, we further improved on our ability to aid property owners in collecting building 
information and altered our approach almost entirely to pre-populating building information 
spreadsheets with characteristics we could find before delivering them to the owner. By 
transferring this workload, we were able to make the setup process less time intensive for 
owners and saw faster responses as a result.  
 
Due to the fact that we were required to benchmark a larger portion of properties with tenant-
paid utilities than ever before, utility data collection became increasingly difficult over the past 
six months. In some cases the property manager was able to collect the required information 
from tenants, but we relied heavily on usage data requests to utilities to fill in the gaps. Utilities 
generously provided this critical service. 
 
 

RECOMMENDATIONS FOR EXISTING DATA SET 
 

• The LEAN Funding Program should capitalize on performance data collected during the 
Benchmarking Inventory and make specific outreach efforts to buildings with energy 
use classified as “Poor” and “Worse than the median”. This approach will guarantee 
maximum energy reductions and best serve owners and residents of affordable 
housing.   
 

• Program Implementers should leverage the volume of this dataset to provide valuable 
and much needed insight regarding the success of energy efficiency programs.  On a 
large, statewide level, the Inventory provides a snapshot of the performance of the 
multifamily sector at this point in time. This snapshot can be revisited in the future to 
quantify progress. On a more granular, building-by-building level, the compiled 
characteristics and utility data can be used to evaluate the efficacy of various retrofit 
measures funded by the program. 

 
 

• The performance standard established through the Benchmarking Inventory should be 
made readily available to interested parties and presented in an understandable, 
accessible format. Policy makers should utilize this score – documentation of how 
poorly affordable housing performs compared to market rate counterparts – to leverage 
further funding to this sector. Property owners should utilize the score to evaluate their 
own properties. 
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ANALYSIS BY UTILITY TYPE 

GAS USAGE DATA AND ANALYSIS 

The total reported gas usage benchmarks for the year is 2,493.  To eliminate outliers and provide 
a meaningful statistical analysis, we elected to trim 5% of the data points from this total. 
Additionally, when calculating the gas benchmarks we eliminated a small number of buildings that 
did not utilize gas for both space heating and domestic hot water production to ensure a uniform 
comparison. The total listed in the “Contributing Benchmarks” row reflects the final number of 
benchmarks used in our gas analysis.  

 

Aggregated Gas Benchmark  
2013 Statistics (Therms/Conditioned SF2) 

Mean 0.69 

Median 0.61 

Standard Deviation      0.23 

Minimum 0.28 

Maximum 1.24 

Contributing Benchmarks 2299 
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ELECTRICITY USAGE DATA AND ANALYSIS 

The total reported electric usage benchmarks for the year (aggregated over all buildings, 
including whole building usage, common area usage and electrically heated buildings) is 2,548. 
The inventory does not include individual quotas for each type of electric usage.  

To eliminate outliers and provide a meaningful statistical analysis, we elected to trim 5% of the data 
points within each benchmark group. The total listed in the “Contributing Benchmarks” row in each 
table reflects the number of electric usage benchmarks reported in a particular category after this 
elimination. Common area benchmarks for buildings with electric heat were excluded from this 
analysis entirely due to their small sample size. 

 

Common Area Usage: 

 

Aggregated Electric Common Area  
Benchmark 2013 Statistics (kWh/Common Area SF) 

Mean 5.17 

Median 3.37 

Standard Deviation 5.26 

Minimum 0.29 

Maximum 29.75 

Contributing Benchmarks 313 
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Whole Building Usage: 

 

Aggregated Electric Whole Building  
Benchmark 2013 Statistics (kWh/Total SF) 

Mean 5.00 

Median 4.78 

Standard Deviation 1.54 

Minimum 2.17 

Maximum 11.22 

Contributing Benchmarks 1813 
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Electrically Heated Building Usage: 

 

 

Aggregated Electrically Heated Building  
Benchmark 2013 Statistics (kWh/Total SF) 

Mean 11.09 

Median 10.49 

Standard Deviation 3.28 

Minimum 4.24 

Maximum 18.14 

Contributing Benchmarks 249 
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ANALYSIS BY UTILITY COMPANY 

______________________ 

NATIONAL GRID GAS 

 

National Grid Gas Benchmark  
2013 Statistics (Therms/Conditioned SF) 

Mean 0.63 

Median 0.58 

Standard Deviation 0.18 

Minimum 0.28 

Maximum 1.24 

Reported Benchmarks 1118 
 

______________________ 

NSTAR GAS 

 

NStar Gas Benchmark  
2013 Statistics (Therms/Conditioned SF) 
Mean 0.78 

Median 0.74 

Standard Deviation 0.27 

Minimum 0.29 

Maximum 1.24 

Reported Benchmarks 776 
 

______________________ 

COLUMBIA GAS 

 

Columbia Gas Benchmark  
2013 Statistics (Therms/Conditioned SF) 

Mean 0.65 

Median 0.57 

Standard Deviation 0.21 

Minimum 0.29 

Maximum 1.17 

Reported Benchmarks 451 
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______________________ 

BERKSHIRE GAS 

 

Berkshire Gas Benchmark  
2013 Statistics (Therms/Conditioned SF) 

Mean 0.69 

Median 0.67 

Standard Deviation 0.20 

Minimum 0.30 

Maximum 1.21 

Reported Benchmarks 85 
 

______________________ 

NEW ENGLAND GAS 

 

New England Gas Benchmark  
2013 Statistics (Therms/Conditioned SF) 

Mean 0.83 

Median 0.89 

Standard Deviation 0.16 

Minimum 0.35 

Maximum 1.18 

Reported Benchmarks 60 
 

______________________ 

UNITIL GAS 

  

Unitil Gas Benchmark  
2013 Statistics (Therms/Conditioned SF) 

Mean N/A 

Median N/A 

Standard Deviation N/A 

Minimum N/A 

Maximum N/A 

Reported Benchmarks 3 
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__________________ 

NATIONAL GRID ELECTRIC 

The total reported benchmarks for National Grid Electric is 944. 

 

Common Area Usage: 

National Grid Electric Common Area  
Benchmark 2013 Statistics (kWh/Common Area SF) 

Mean 7.34 

Median 3.88 

Standard Deviation 7.46 

Minimum .34 

Maximum 29.75 
 

 

 

Whole Building Usage: 

National Grid Electric Whole Building  
Benchmark 2013 Statistics (kWh/Total SF) 

Mean 5.07 

Median 5.02 

Standard Deviation 1.47 

Minimum 2.17 

Maximum 11.22 
 

 

 

Electric Heat: 

National Grid Electrically Heated Buildings  
Benchmark 2013 Statistics (kWh/Total SF) 

Mean 11.16 

Median 10.13 

Standard Deviation 3.57 

Minimum 4.51 

Maximum 18.14 
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______________________ 

NSTAR ELECTRIC 

The total reported benchmarks for NStar Electric is 1,332. 

 

Common Area Usage: 

NStar Electric Common Area 
Benchmark 2013 Statistics (kWh/Common Area SF) 

Mean 3.94 
Median 3.06 
Standard Deviation 2.83 
Minimum 0.29 
Maximum 16.16 

 

 

 

Whole Building Usage: 

NStar Electric Whole Building  
Benchmark 2013 Statistics (kWh/Total SF) 

Mean 5.06 

Median 4.84 

Standard Deviation 1.60 

Minimum 2.20 

Maximum 10.92 
 

 

 

Electrically Heated: 

NStar Electric Whole Building  
Benchmark 2013 Statistics (kWh/Total SF) 

Mean 10.87 

Median 10.49 

Standard Deviation 2.14 

Minimum 4.24 

Maximum 17.11 
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______________________ 

WMECO 

The total reported benchmarks for WMECo is 264. 

 

Common Area Usage: 

WMECO Common Area Electric  
Benchmark 2013 Statistics (kWh/Common Area SF) 

Mean 3.89 

Median 2.87 

Standard Deviation 2.68 

Minimum 0.53 

Maximum 13.87 
 

 

 

Whole Building Usage: 

WMECO Electric Whole Building  
Benchmark 2013 Statistics (kWh/Total SF) 

Mean 4.38 

Median 4.06 

Standard Deviation 1.27 

Minimum 2.17 

Maximum 8.75 
 

 

 

Electrically Heated: 

WMECO Electric Heated Building  
Benchmark 2013 Statistics (kWh/Total SF) 

Mean 11.19 

Median 10.28 

Standard Deviation 3.32 

Minimum 4.53 

Maximum 14.90 
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_____________________ 

UNITIL ELECTRIC 

The total reported benchmarks for Unitil Electric is 8. 

 

Common Area Usage: 

Unitil Common Area Electric  
Benchmark 2012 Statistics (kWh/Common Area SF) 

Mean N/A 

Median N/A 

Standard Deviation N/A 

Minimum N/A 

Maximum N/A 

  
 

 

Whole Building Usage: 

Unitil Electric Whole Building  
Benchmark 2012 Statistics (kWh/Total SF) 

Mean N/A 
Median N/A 

Standard Deviation N/A 

Minimum N/A 

Maximum N/A 

  
 

 

Electrically Heated: 

Unitil Electric Heated Building  
Benchmark 2012 Statistics (kWh/Total SF) 

Mean N/A 

Median N/A 

Standard Deviation N/A 

Minimum N/A 

Maximum N/A 
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BACKGROUND 

PROJECT SUMMARY 

The goal of this project is to create a comprehensive inventory of low-income multifamily buildings 
in the state of Massachusetts with the ultimate objective of establishing energy benchmarks based 
on aggregated usage data of these buildings. This project supports the development of an energy-
efficiency standard and, in turn, an understanding of the extent of achievable energy savings in 
low-income multifamily buildings.  

 

DATA COLLECTION 

To generate the metrics used in this report, WegoWise staff worked with participating property 
owners to collect one full year of usage data for each building. We also gathered key building 
characteristics, including whole building square footage, common area square footage, heating 
fuel and hot water fuel.  Once complete, a building’s electric and/or gas benchmark was submitted 
to the utility companies in monthly reports, and analyzed at the end of each year. 

 

STATISTICAL APPROACH 

To eliminate outliers and provide a meaningful statistical analysis, we elected to trim 5% of the data 
points. Additionally, when calculating the gas benchmarks we eliminated a small number of 
buildings that did not utilize gas for both space heating and domestic hot water production to 
ensure a uniform comparison.  

 

WEATHER NORMALIZATION 

This report evaluates metrics generated from 2010 through 2013. To control for differences in 
heating season from one year to the next, we opted to normalize metrics impacted by weather 
(electric benchmarks for electrically heated buildings and all gas benchmarks) by developing 
quartiles based on heating intensity rather than raw usage. We did not normalize electricity use for 
buildings with gas fuel or common area electric benchmarks and rather reported on usage per 
square foot.  For buildings that did not utilize electricity for the heating fuel, we did not weather 
normalize the electric usage and instead reported usage normalized by square footage. 

HEATING INTENSITY SCORES 

We calculated the heating energy intensity of each building for which we had at least one year of 
heating data. Accounting for yearly variations in weather, we performed a regression 
analysis based on the data on-hand when the building was reported, and the corresponding 
historic weather data for that building's location. The resulting metric is standardized to allow easy 
comparison of a building's efficiency regardless of size or location, expressed in terms of 
BTU/Conditioned Square Foot/ Heating Degree-Day (HDD).  Due to the amount of information 
necessary to complete these calculations, we were only able to generate heating intensity for a 
subset of the dataset, just 6,043 out of 8,279 potential metrics.   
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DATA SET DESCRIPTION 

The program-wide dataset consists of 10,149 electric benchmarks and 10,168 gas benchmarks, 
totaling 20,317 metrics and representing approximately 75% of the affordable housing in 
Massachusetts.  Though the sheer scale of the Inventory suggests a thorough representation of 
this sector’s energy use, it is important to note that the survey did not capture a randomized 
sample, but rather relied on data provided by self-selecting participants. This approach favors 
owners of buildings that are “easier” to benchmark, a factor determined by accessibility of building 
characteristics and usage data. Because of this selection bias, the dataset does not necessarily 
reflect the distribution of building types seen in Massachusetts’ affordable housing.   

The following section describes the different building types benchmarked, and their distribution 
within the larger data set1. This analysis requires building characteristics outside the scope 
collected during the Inventory and for this reason is based on a smaller subset of the overall unique 
building group. The analyzed group consists of 11,265 buildings, approximately 85% of the unique 
buildings surveyed. We compare energy performance according to building type in the “Segment 
Analysis” further on in this report.  

LOCATION 

URBAN VERSUS RURAL 

 

DISTRIBUTION BY TOWN 

 

 

 

 

 

 

 

                                                
1 Buildings with both electric and gas were generally reported twice during the Inventory: once for their electric 
benchmark and once for their gas benchmark. To avoid misrepresenting characteristics, this building type analysis is 
based only on unique buildings. It also only features buildings for which we had access to complete building 
characteristics. 

Using population counts from the 2010 Census and the Census 
Bureau’s definition of an urban area (Population Size > 50,000), we 
categorized buildings as urban or rural. 6,337 (56%) of the dataset’s 
buildings are located in urban areas compared to 4,928 (43%) in rural 
areas.   

The Inventory’s urban-rural distribution does align with the locations of 
the state’s affordable housing, where 56% of units are located in 
urban areas. (http://www.mass.gov/hed/docs/dhcd/hd/shi/shiinventory.pdf) 
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OWNERSHIP 

 

 

  

 

 

 

 

 

RESIDENT TYPE  

 

 

 

 

 

 

 

BILL-PAYER 

Buildings contributing to electric benchmarks had a near equal division between owner-paid (53%) 
and tenant-paid (47%) utilities. Nearly 75% of buildings that contributed to gas benchmarks had 
owner-paid utilities.  

ELECTRIC UTIL IT IES     GAS UTIL IT IES 

 

 

 

 

 

 

 

WegoWise uses four resident classifications: Elderly, Families with 
children, Students, and Mixed/Other. The properties falling into 
the Mixed/Other category include housing types such as shelters, 
transitional, and supportive housing.  

Of the housing surveyed in the Inventory, 5,660 buildings (50%) 
are family housing, 3,451 buildings (31%) are elderly housing and 
2,154 buildings (19%) fall in the “Other” category.  

 

A majority (6,391 buildings, 57%) of the benchmarked housing is 
publicly owned.  
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AGE 

 

The buildings surveyed were built between 1775 (238 years old) and 2013. The majority of the 
buildings in the Inventory were constructed between 1950 and 1980 (6,475). Just 441 buildings in 
the Inventory were built in the past decade. 

 

BUILDING TYPE 

 

Nearly all (92%) of the buildings in this report fall into the low-rise apartment building or multifamily 
home classification. The single-family homes that were benchmarked are all buildings contained 
within larger housing developments. 
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HEATING AND HOT WATER FUEL 

     

 

85% of the buildings surveyed used gas fuel for both heat and hot water; 10% of buildings used 
electric fuel.  

 

HEATING SYSTEM 

 

The majority of the Inventory’s buildings used a boiler for their heating system. Just 436 (4%) of 
buildings had a high-efficiency heating system. 
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HOT WATER SYSTEM 

 

Most buildings (73%) used a stand-alone storage water heater for their water system. 

 

TYPICAL BUILDING 

After collecting the data for this inventory, we were able to put together a rough image of what a 
typical building from the project looks like.   This building is a low-rise, publicly owned apartment 
building, built midcentury, with owner-paid utilities, and aging mechanical systems (inefficient 
boilers and stand-alone water heaters). 
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SUMMARY OF RELEVANT FINDINGS 

PROGRAM-WIDE QUARTILE ANALYSIS 

To provide a framework for categorizing buildings based on energy intensity, WegoWise uses a 
quartile-based rating classification system.  Buildings are placed into the categories: Energy 
Efficient, Better Than Median, Worse Than Median, and Poor. The “Energy Efficient” category is 
defined as the top quartile of performance; “Better Than Median” represents the second quartile, 
“Worse Than Median” the third, and “Poor” the fourth.                                                                                                                                                                                                                                                                                 

These calculated benchmarks can be used to approximate a building’s performance relative to 
other affordable housing in Massachusetts. Buildings that fall into the “Worse Than Median” and 
“Poor” categories likely have particularly significant energy conservation opportunities with 
favorable payback. 

 

GAS BENCHMARKS 

The gas usage benchmark includes buildings that utilize gas for both space heating and domestic 
hot water. Buildings that use gas only for domestic hot water production were excluded from this 
benchmark to provide a more meaningful and uniform comparison. 

To control for variations in temperature throughout the four years of the program, we elected to 
generate gas benchmarks based on heating intensity (BTU/Conditioned SF/HDD) rather than the 
non-weather normalized metric (Therms/Conditioned SF) presented in the annual reports.  

 

ELECTRIC BENCHMARKS 

The electric benchmark captures a range of types of electricity usage. The electric usage collected 
for a building for the purpose of this inventory may include interior lighting (unit lighting, corridor 
lighting), exterior lighting, general building plug loads, electrically-run equipment and central air 
conditioning electricity usage.  

Buildings that utilize electricity for heating were excluded from the whole building electricity usage 
and common area electricity usage benchmarks to provide a more meaningful comparison 
between non-electrically heated buildings. A separate electric benchmark was developed for 
electrically heated buildings to provide a comparison across those buildings that have substantially 
higher electricity usage due to their heating demand.  

Usage Quartiles 
Therm/Conditioned SF 

Heating Intensity Quartiles 
BTU/Conditioned SF/HDD Energy Efficiency Classification 

< .55 < 6.64 Energy Efficient 
.55 – .72 6.64 – 8.61 Better Than Median 
.73 – .97 8.62 – 10.49 Worse Than Median 

> .97 > 10.49 Poor 
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Due to their exclusion of buildings with electric heat, the whole building and common area electric 
benchmarks are not as subject to fluctuations in weather. For this reason the quartile analysis for 
these groupings is based on usage per square foot (kWh/Total SF or kWh/Common Area SF) 
rather than heating intensity. For electrically heated buildings we provide a benchmark for usage 
and a benchmark for heating intensity.  

 

REVIEW OF 2010, 2011, 2012 AND 2013 FINDINGS 

GAS DATA 

Below we compare the medians from our 2010 dataset (which consisted of 384 data points), our 
2011 dataset (3,180 data points), our 2012 dataset (4,111 data points) and our 2013 data set 
(2,493 data points). 

2010 Gas Usage 
Median  
(Therms/ 

Conditioned SF) 

2011 Gas Usage 
Median 
((Therms/ 

Conditioned SF) 

2012 Gas Usage 
Median 
(Therms/ 

Conditioned SF) 

2013 Gas Usage 
Median 
(Therms/ 

Conditioned SF) 

Overall Gas 
Usage Median 

(Therms/ 
Conditioned SF) 

0.76* 0.86 0.70 0.61 0.72 
 

Heating Intensity 

2010 Gas 
Heating 
Intensity 

(BTU/Conditioned 
SF/HDD) 

2011 Gas 
Heating 
Intensity 

(BTU/Conditioned 
SF/HDD) 

2012 Gas 
Heating 
Intensity 

(BTU/Conditioned 
SF/HDD) 

2013 Gas 
Heating 
Intensity 

(BTU/Conditioned 
SF/HDD) 

Overall Gas 
Heating 
Intensity 

(BTU/Conditioned 
SF/HDD) 

8.24 8.70 7.62 7.08 8.61 

Usage Type Usage Quartiles Heating Intensity Quartiles Energy Efficiency  

Whole Building 
Electricity Usage 

 

kWh/Total SF BTU/Conditioned SF/HDD Classification 

< 3.81 

N/A 

Energy Efficient 
3.81 – 4.96 Better Than Median 
4.97 – 6.43 Worse Than Median 

> 6.43 Poor 

Common Area 
Electricity Usage 

 

kWh/Common Area SF BTU/Conditioned SF/HDD Classification 

< 1.83 

N/A 

Energy Efficient 
1.83 – 3.60 Better Than Median 
3.61 – 6.76 Worse Than Median 

> 6.76 Poor 

Electrically Heated 
Usage 

kWh/Total SF BTU/Conditioned SF/HDD Classification 

< 11.22 < 3.55 Energy Efficient 
11.22 – 13.21 3.55 – 4.25 Better Than Median 
13.22 – 16.52 4.26 – 5.17 Worse Than Median 

> 16.52 > 5.17 Poor 
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ELECTRIC DATA 

Below are the medians for electric usage from our 2010 dataset (469 data points), our 2011 
dataset (3,144 data points), our 2012 dataset (3,988 data points) and our 2013 dataset (2,548 
data points), separated according to coverage (common area or whole building) and end use. 

2010 2011 2012 2013 Program-Wide 
Whole Building 

Electricity Usage 
Median  

(kWh/Total SF) 

Whole Building 
Electricity Usage 

Median  
(kWh/Total SF) 

Whole Building 
Electricity Usage 

Median  
(kWh/Total SF) 

Whole Building 
Electricity Usage 

Median  
(kWh/Total SF) 

Building 
Electricity Usage 

Median 
(kWh/Total SF) 

5.82* 4.89* 4.70 4.78 4.96 
Common Area 

Electricity Usage 
Median 

(kWh/Comm. Area SF) 

Common Area 
Electricity Usage 

Median 
(kWh/Comm. Area SF) 

Common Area 
Electricity Usage 

Median 
(kWh/Comm. Area SF) 

Common Area 
Electricity Usage 

Median 
(kWh/Comm. Area SF) 

Common Area 
Electricity Usage 

Median 
(kWh/Comm. Area SF) 

4.31* 2.43* 4.65 3.37 3.60 
Electrically 

Heated Usage 
Median 

(kWh/Total SF) 

Electrically 
Heated Usage 

Median 
(kWh/Total SF) 

Electrically 
Heated Usage 

Median 
(kWh/Total SF) 

Electrically 
Heated Usage 

Median 
(kWh/Total SF) 

Electrically 
Heated Usage 

Median 
(kWh/Total SF) 

15.1* 14.76* 12.53 10.49 13.21 
 

Heating Intensity 

2010 Electrically 
Heated Intensity 

(BTU/Conditioned 
SF/HDD) 

2011 Electrically 
Heated Intensity 

(BTU/Conditioned 
SF/HDD) 

2012 Electrically 
Heated Intensity 

(BTU/Conditioned 
SF/HDD) 

2013 Electrically 
Heated Intensity 

(BTU/Conditioned 
SF/HDD) 

Overall Electrically 
Heated Intensity 

(BTU/Conditioned 
SF/HDD) 

6.16 4.56 4.02 3.86 4.25 

 

* Annual benchmarks marked with an asterisk differ from those supplied in previous reports. This is 
due to the following reasons: 

• A change in the statistical approach was applied to the overall data set. Due to the increase 
in data quality in years 2012 and 2013, a 5% trim of the outliers was used in the Program 
Wide report opposed to the initial 10% used in 2010 and 2011.   

• The methods used to generate the benchmarks in 2010 differed from those used in 2011, 
2012 and 2013. The gas benchmark submitted in the 2010 Annual Report includes 
buildings with gas heat and gas or electric hot water.  The usage in buildings with electric 
hot water differed substantially from those with gas systems, therefore those buildings with 
electric hot water were excluded from the benchmark entirely in the 2011, 2012 and 2013 
reports. The gas benchmark presented for 2010 in the Program Wide report is consistent 
with this approach. 

• Similarly, the whole building electric benchmark submitted in 2010 includes buildings with 
electric or gas heat and electric or gas hot water. In the 2011, 2012 and 2013 reports, 
buildings with electric heating systems were separated and generated an entirely separate 
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benchmark. The electric benchmark presented for 2010 in the Program Wide report is now 
consistent with this analysis. 

• To provide the most meaningful comparison between the years of the program in the 
Program Wide Report, the analysis on the numbers developed in 2010 were redone using 
the methods applied in the later years of the program. Further variation within the annual 
benchmarks can be attributed to improvements in quality to the dataset that were made 
over time.  

 

POTENTIAL ENERGY REDUCTION OPPORTUNTIES 

The buildings that fall into the “Poor” and “Worse Than Median” efficiency classifications present 
the most substantial opportunity for improvements in energy use. If efforts were put into bringing 
these bad performers to just the median level of efficiency, the energy savings would be significant. 
Detailed below are our estimates of the potential energy savings for these buildings in the full 
dataset. These estimates were determined for each building by calculating the difference between 
current energy intensity and the potential energy intensity if that building were upgraded to perform 
at the level of the median per square foot benchmark. We also performed these calculations for 
energy savings should the buildings categorized as “Poor”, “Worse Than Median” and “Better Than 
Median” function at the level of the “Energy Efficient” per square foot benchmark. 

 

 

BUILDINGS THAT UTILIZE GAS FOR HEAT AND DOMESTIC HOT WATER PRODUCTION:  

Gas Utility 

Bringing “Poor” and “Worse” 
Performers to the Median 

Bringing All Buildings to “Energy 
Efficient” 

Energy Savings 
(Therms) 

# Buildings 
Energy Savings 

(Therms) 
# Buildings 

Berkshire 99,872 94 163,648 169 
Columbia 693,246 879 1,495,097 1,278 
NE Gas 139,871 216 295,245 287 

National Grid 1,625,509 1,118 6,421,818 3,282 
NStar 2,094,693 1,681 3,866,619 1,778 
Unitil 62,460 43 89,409 76 

State-Wide Total 4,715,650 4,031 12,331,835 6,870 
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NON-ELECTRICALLY HEATED BUILDINGS WITH WHOLE BUILDING ELECTRIC USAGE:  

Electric Utility 

Bringing “Poor” and “Worse” 
Performers to the Median 

Bringing All Buildings to “Energy 
Efficient” 

Energy Savings 
(kWh) 

# Buildings 
Energy Savings 

(kWh) 
# Buildings 

National Grid 33,964,695 1,370 47,885,687 2,033 

NStar 35,467,773 1,877 53,201,821 2,739 

Unitil 244,851 61 647,513 74 

WMECO 5,857,536 112 8,126,212 247 

State-Wide Total 75,703,668 3,420 109,861,234 5,093 

 

NON-ELECTRICALLY HEATED BUILDINGS WITH COMMON AREA ELECTRIC USAGE:  

Electric Utility 

Bringing “Poor” and “Worse” 
Performers to the Median 

Bringing All Buildings to “Energy 
Efficient” 

Energy Savings 
(kWh) 

# Buildings 
Energy Savings 

(kWh) 
# Buildings 

National Grid 8,832,537 274 12,482,536 363 

NStar 16,053,864 515 23,161,613 872 

Unitil 43,411 4 130,048 4 

WMECO 1,675,670 126 2,342,737 193 

State-Wide Total 24,929,812 919 38,116,934 1,432 

 

ELECTRICALLY HEATED BUILDINGS: 

Electric 
Utility 

Bringing “Poor” and “Worse” 
Performers to the Median 

Bringing “Poor” and “Worse” 
Performers to “Energy Efficient” 

Energy Savings 
(kWh) 

# Buildings Energy Savings (kWh) # Buildings 

National Grid 9,492,822 356 16,442,113 530 
NStar 8,181,924 167 11,346,196 267 
Unitil 249,504 1 415,008 1 

WMECO 1,702,344 83 2,492,972 107 
State-Wide 

Total 19,626,595 607 31,146,289 905 
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ANALYSIS BY CHARACTERISTIC 

ANALYSIS BY BUILDING TYPE 

To evaluate the impact of building type on usage, we segmented the program-wide data set by the 
classifications described earlier (ownership, resident type, year built, building type, heating system 
and hot water system) and generated characteristic specific medians for each of the four 
benchmark categories. We then calculated the percent-difference between a subset’s median and 
the overall median, ignoring any characteristic involved with less than 5% of the dataset.  Of the 
building types evaluated, only bill payer had subsets that consistently differed more than 5% from 
the median. 

 

BILL PAYER 

In all cases, buildings with tenant-paid utilities consistently performed better (6% - 26 %) than the 
median. This finding is consistent with the Energy Information Administration’s (EIA) survey on 
usage over these two building types, which identifies that renters paying all utilities consume 35% 
less energy than those who have some or all utilities include in rent. 

Bill Payer 

Gas Benchmarks Electric Benchmarks 

Gas Heating 
Intensity 

BTU/Cond. SF/HDD 

Whole Building 
Electric Heating 

Intensity 
BTU/Cond. SF/HDD 

Whole Building 
Electric Usage 

(Non-Heat) 
kWh/Total SF 

Common Area 
Electric Usage 

kWh/Com. Area SF 

Median % Median % Median % Median % 
Tenant 8.07 -6.27% 3.14 -26.21% 4.66 -6.11% 3.02 -15.76% 
Owner 8.69 0.93% 4.37 2.72% 6.26 26.21% 3.85 7.37% 

 

Given the sizable impact of this building designation on usage, we chose to examine the 
percentages of tenant to owner-paid utilities in each year of the program and weigh the influence of 
these differences on the annual median. For electric utilities, the portion of owner-paid usage 
started at just 25% in the first year of the program, climbed to 70% in 2011 and dropped steadily 
to 53% in 2012 and then 37% in 2013. We attribute this reduction to the difficulty of benchmarking 
buildings with tenant-paid utilities; we favored buildings with owner-paid utilities in the early years of 
the program but were eventually required to benchmark properties with tenant-paid utilities. The 
steady decrease in electric metrics from buildings with owner-paid utilities may explain the 
decrease in electric median throughout the program; it is possible that the lower metrics in 2013 
simply reflect the higher portion of buildings with tenant-paid utilities.  

The gas usage medians do not follow any trend. While buildings with owner-paid utilities also 
decreased throughout the program, representing 99% of the gas metrics in 2010, 78% in 2011, 
68% in 2012 and 70% in 2013, the weather-normalized gas median followed no discernable 
pattern, peaking in 2011 at 8.70 and reaching a low in 2013 at 7.08. This said, the difference in 
owner and tenant paid utilities from one year to the next was not as drastic as the differences in 
electric metrics, and the difference in medians from one subset to the other was not as extreme 
(just 6.27% different than the median). 
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ANALYSIS BY UTILITY TYPE 

GAS USAGE DATA 

 

Aggregated Gas Benchmark  
Program-Wide Stat ist ics (Therms/Conditioned SF2) 

Mean 0.76 

Median 0.72 

Standard Deviation      0.28 

Minimum 0.21 

Maximum 1.58 

Reported Benchmarks 10,168 
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ELECTRIC USAGE DATA 

The total reported electric usage benchmarks for the program (aggregated over all buildings, 
including whole building usage, common area usage and electrically heated buildings) is 10,149. 
The inventory does not include individual quotas for each type of electric usage. 

COMMON AREA USAGE 

Aggregated Electr ic Common Area  
Benchmark  

Program-Wide Stat ist ics (kWh/Common Area SF) 
Mean 5.04 

Median 3.60 

Standard Deviation 4.62 

Minimum 0.18 

Maximum 24.53 
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WHOLE BUILD ING USAGE:  

Aggregated Electr ic Whole Bui ld ing  
Benchmark  

Program Wide Stat ist ics (kWh/Total SF) 
Mean 5.33 

Median 4.96 

Standard Deviation 2.12 

Minimum 1.21 

Maximum 12.43 
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ELECTRICALLY HEATED BUILD ING USAGE:  

Aggregated Electr ical ly Heated Bui ld ing  
Benchmark  

Program Wide Stat ist ics (kWh/Total SF) 

Mean 13.94 

Median 13.21 

Standard Deviation 4.36 

Minimum 3.50 

Maximum 31.29 
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ANALYSIS BY UTILITY COMPANY 

NATIONAL GRID GAS 

National Grid Gas Benchmark  
 (Therms/Conditioned SF) 

Mean 0.75 

Median 0.67 

Standard Deviation 0.29 

Minimum 0.17 

Maximum 1.58 

Program Metrics 4,567 
 

 

 

 

NSTAR GAS 

NStar Gas Benchmark  
 (Therms/Conditioned SF) 

Mean 0.82 

Median 0.77 

Standard Deviation 0.29 

Minimum 0.31 

Maximum 1.60 

Program Metrics 2,944 
 

 

 

 

COLUMBIA GAS 

Columbia Gas Benchmark  
 (Therms/Conditioned SF) 

Mean 0.70 

Median 0.72 

Standard Deviation 0.24 

Minimum 0.18 

Maximum 1.38 

Program Metrics 1,931 
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BERKSHIRE GAS 

 

Berkshire Gas Benchmark  
 (Therms/Conditioned SF) 

Mean 0.66 

Median 0.59 

Standard Deviation 0.21 

Minimum 0.34 

Maximum 1.21 

Program Metrics 304 
 

 

 

NEW ENGLAND GAS 

 

New England Gas Benchmark  
 (Therms/Conditioned SF) 

Mean 0.89 

Median 0.88 

Standard Deviation 0.19 

Minimum 0.52 

Maximum 1.41 

Program Metrics 304 
 

 

 

UNITIL GAS 

  

Unit i l  Gas Benchmark  
 (Therms/Conditioned SF) 

Mean 0.87 

Median 0.65 

Standard Deviation 0.52 

Minimum 0.18 

Maximum 2.34 

Program Metrics 118 
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NATIONAL GRID ELECTRIC 

The total reported benchmarks for National Grid Electric is 4,060. 

 

Common Area Usage: 

National Grid Electr ic Common Area  
Benchmark (kWh/Common Area SF) 

Mean 6.43 

Median 4.66 

Standard Deviation 5.92 

Minimum 0.18 

Maximum 29.03 
 

 

Whole Building Usage: 

National Grid Electr ic Whole Bui ld ing  
Benchmark (kWh/Total SF) 

Mean 5.51 

Median 4.96 

Standard Deviation 2.43 

Minimum 0.97 

Maximum 12.43 
 

 

Electric Heat: 

National Grid Electr ical ly Heated Bui ld ings  
Benchmark (kWh/Total SF) 

Mean 13.76 

Median 12.88 

Standard Deviation 4.39 

Minimum 6.22 

Maximum 31.29 
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NSTAR ELECTRIC 

The total reported benchmarks for NStar Electric is 5,075. 

 

Common Area Usage: 

NStar Electr ic Common Area 
Benchmark (kWh/Common Area SF) 

Mean 4.75 
Median 3.32 
Standard Deviation 4.34 
Minimum 0.16 
Maximum 23.39 

 

 

 

Whole Building Usage: 

NStar Electr ic Whole Bui ld ing  
Benchmark (kWh/Total SF) 

Mean 5.33 

Median 5.16 

Standard Deviation 1.89 

Minimum 1.36 

Maximum 11.59 
 

 

 

Electrically Heated: 

NStar Electr ic Whole Bui ld ing  
Benchmark (kWh/Total SF) 

Mean 14.17 

Median 13.20 

Standard Deviation 3.41 

Minimum 4.53 

Maximum 29.49 
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WMECO 

The total reported benchmarks for WMECo is 913. 

 

Common Area Usage: 

WMECO Common Area Electr ic  
Benchmark (kWh/Common Area SF) 

Mean 3.86 

Median 3.5 

Standard Deviation 2.67 

Minimum 0.31 

Maximum 15.83 
 

 

 

Whole Building Usage: 

WMECO Electr ic Whole Bui ld ing  
Benchmark (kWh/Total SF) 

Mean 4.15 

Median 3.72 

Standard Deviation 1.54 

Minimum 1.45 

Maximum 10.18 
 

 

 

Electrically Heated: 

WMECO Electr ic Heated Bui ld ing  
Benchmark (kWh/Total SF) 

Mean 13.88 
Median 14.39 
Standard Deviation 3.82 
Minimum 0.76 
Maximum 20.82 

 

 

 

22 



 

UNITIL ELECTRIC 

The total reported benchmarks for Unitil Electric is 101. 

 

Common Area Usage: 

Unit i l  Common Area Electr ic  
Benchmark (kWh/Common Area SF) 

Mean N/A 

Median N/A 

Standard Deviation N/A 

Minimum N/A 

Maximum N/A 
 

 

 

Whole Building Usage: 

Unit i l  E lectr ic Whole Bui ld ing  
Benchmark (kWh/Total SF) 

Mean 6.47 
Median 6.35 
Standard Deviation 1.96 
Minimum 3.16 
Maximum 11.11 

 

 

Electrically Heated: 

Unit i l  E lectr ic Heated Bui ld ing  
Benchmark (kWh/Total SF) 

Mean N/A 
Median N/A 

Standard Deviation N/A 
Minimum N/A 

Maximum N/A 
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RECOMMENDATIONS 

 
• The LEAN Funding Program should capitalize on performance data collected during the 

Benchmarking Inventory and make specific outreach efforts to buildings with energy use 
classified as “Poor” and “Worse than the median”. This approach will guarantee maximum 
energy reductions and best serve owners and residents of affordable housing.   
 

• Program Implementers should leverage the volume of this dataset to provide valuable and 
much needed insight regarding the success of energy efficiency programs.  On a large, 
statewide level, the Inventory provides a snapshot of the performance of the affordable 
multifamily sector at this point in time. This snapshot can be revisited in the future to 
quantify energy efficiency gains. On a more granular, building-by-building level, the 
compiled characteristics and utility data can be used to evaluate the efficacy of various 
retrofit measures funded by the program.  Future program funding requests can be 
adjusted based off of information gleaned from the high level information provided by the 
snapshot and the detailed information provided by tracking the results of retrofits.   

 
 

• The gas and electric performance standards established through the Benchmarking 
Inventory should be made readily available to interested parties and presented in an 
understandable, accessible format. Policy makers should utilize this score – documentation 
of how poorly affordable housing performs compared to market rate counterparts – to 
leverage further funding to this sector. Property owners should utilize the score to evaluate 
their own properties. 
 

• Measure and Verification (M&V) should be performed on all projects that receive retrofit 
funding.  This allows for more realistic savings potentials to be determined based off of 
actual data and also for an extra level of quality assurance.   
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