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Project Overview  

Overview of Boulder Housing Partners 

Boulder Housing Partners (BHP) was founded in 1966 with the goal of providing affordable housing in the 

City of Boulder (Boulder). With more than 1,300 units, BHP manages one-third of the inventory of 

affordable housing in Boulder. 

In 2009, following years of work on a range of sustainability initiatives, BHP’s Board of Commissioners 

endorsed a goal to become the first net-zero housing authority in the United States. In BHP’s list of short-

term organizational goals, BHP included efforts to: inform, educate and motivate residents to be more 

energy efficient; implement a comprehensive tracking system for overall energy performance; and explore 

the potential for sub-metering electricity consumption to monitor individual households. With these goals 

in mind, BHP applied for a $70,000 grant from Boulder to complete an Energy Empowerment Program 

that would help achieve its organizational goals.  

Reducing electricity consumption in affordable housing units has posed a challenge to both BHP and 

residents, in large part due to the fact that electricity consumption was not tracked unit-by-unit and could 

only be monitored at the building level. BHP believed that some of its residents were unmotivated to 

reduce electricity consumption because they did not pay for electricity costs directly; were often unsure 

what actions they might take to reduce consumption; felt as if their actions were a “drop in the bucket” 

and therefore unlikely to have an impact; and felt as if they had little control over outcomes.  

These challenges have made it difficult for BHP to identify and manage equipment problems and quickly 

address unusually elevated levels of household consumption. In addition, the more than $1 million that 

BHP spends annually on utilities makes it difficult for BHP to ensure that affordable housing remains 

affordable. This scenario also creates an unbalanced distribution of rental costs for BHP’s tenants: 

residents who use less electricity than the norm end up paying more than their fair share when these costs 

are factored into rents.  

In addition to addressing the challenges listed above, the project aimed to help build BHP skillsets and 

empower residents to reduce their own electricity usage.   

Project Description and Approach 

The Energy Empowerment Project was designed to help BHP meet its organizational goals and overcome 

its challenges to reducing community-wide electricity consumption. The Energy Empowerment Project is a 

comprehensive energy-efficiency solution using a combination of energy feedback software/hardware 

and a resident-empowerment program. The target population included 68 low-income units in a set of 

two similarly built housing projects, primarily home to families.  

The project was designed to: provide BHP with real-time, unit-level information about electricity use; 

provide residents with targeted feedback about their electricity consumption; and employ a variety of 

scientific approaches for motivating, engaging, and empowering residents to reduce electricity 

consumption. Lastly, the project was designed to be replicable for similar communities in BHP’s portfolio. 

This project was split into three analysis periods:  

• The baseline development period, during which baseline energy, consumption, and behavior data 

was collected for the test site;  
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• The pre-engagement period, in which data was collected for the test and control sites; and 

• The engagement period, in which data was collected and analyzed between the test and control 

sites to determine the impact of program Engagement. 

As a first step, Stellar Solutions installed eGauge electric and power meters1 to provide BHP with real-time, 

unit-level feedback beginning in September 2015. The engagement period of the Energy Empowerment 

Project would start a year later, but before that stage was initiated, Lotus collected data to establish a set 

of baseline metrics, assess the scope and characteristics of unit-to-unit variation in electricity 

consumption, compare consumption patterns of test and control households, and help BHP gain a better 

picture of electricity consumption in its affordable housing units. This period was called the pre-

engagement period. During the engagement period of the program, beginning in January 2017, data was 

shared with residents.2 This program was the first introduction many BHP residents had regarding their 

electricity consumption. Prior to the engagement period, the buildings were master metered and 

individual usage was unknown. 

Moving forward, BHP will continue to use the feedback system to collect real-time, unit-level measures of 

electricity consumption and better manage consumption for residents in Madison and Glen Willow 

complexes. 

The Energy Empowerment period included several steps:  

• Measuring and assessing resident attitudes, knowledge, and barriers for achieving more 

sustainable levels of electricity use through a survey and interviews; this information helped 

establish a baseline of attitudes and practices, identifying which behaviors represented the largest 

savings opportunities, so the consultants could design a program that effectively tackled 

perceived barriers.   

• Engaging with Madison residents to develop local strategies by using proven and innovative 

social science approaches to motivate resident attention, participation, and electricity savings. 

• Using an experimental design technique and rigorous monitoring and evaluation methodologies 

to test the effectiveness of feedback and engagement strategies for reducing electricity 

consumption. 

The engagement period and data analysis was completed by Lotus Engineering and Sustainability, LLC 

(Lotus) and Karen Ehrhardt-Martinez.   

                                                      
1 For more information see: https://www.egauge.net  
2 See subsection called Limitations of Study for an overview of data limitations and potential quality issues.  

https://www.egauge.net/
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Study Design   

Control and Test Site 

BHP selected the following locations for the project.  

Glen Willow: Control Site  

Glen Willow is made up of five buildings 

with a total of 34 apartments which include 

3 studios (508 sf), 9 one-bedrooms (614 

sf), 12 two-bedrooms (694 sf), 6 three-

bedrooms (1,056 sf), and 4 four-bedrooms 

(1,280 sf). The facilities were built in 1972 

and serve families, elderly, and disabled 

citizens. Glen Willow is part of the Section 

8 Communities program where all 

residents pay approximately 30% of their 

adjusted income towards rent. 

All utilities (gas, water, and electric) are paid by BHP, except for window air conditioning (A/C) electricity 

costs, which are paid by residents. No units have built-in A/C and each unit has individual gas-forced air 

furnaces. Each unit’s kitchen is equipped with electric stoves, conventional ovens, and dishwashers. Units 

do not have individual washers and dryers, but instead share two laundry facilities.   

Madison: Test Site  

Madison was built in 1971 and is made up 

of four buildings with a total of 34 

apartments which include 11 one-

bedrooms (850 sf), 14 two-bedrooms (935 

sf), and 8 three-bedrooms (950 sf). One of 

the three-bedroom apartments is utilized 

by a police officer; 11 of the remaining 

units are occupied by elderly or disabled 

citizens and 22 are occupied by families.  

All water, gas, and electric utilities are paid 

by BHP including window A/C units. No 

units have built-in air conditioning. Gas heat and forced air are used to heat the facilities. Each unit’s 

kitchen is equipped with a gas stove and a conventional oven. Only two units have dryer vents; the 

remaining units do not have washers and dryers, but instead share one laundry facility.   

Data Analysis Methodology  

This study was designed to compare the electricity usage of the pre- and post-engagement periods for 

the test and control sites by performing four distinct data analyses: 

1. Compared control and test sites pre-engagement. To confirm that Glen Willow was a suitable 

control for Madison, we compared the electricity consumption of the two selected sites prior to the 
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engagement period and tested for statistical significance using a two-tailed t-test.3 Although the 

study design planned to assess baseline energy consumption for the test and control groups for the 

same months as the engagement period, equipment problems limited unit-level baseline data 

collection at the control site to the months  of April 2016 through August 2016.4 

 

2. Calculated monthly consumption data for the test site.  During the engagement program, we 

provided monthly consumption data to each participating unit including:  

a. total electricity consumed; 

b. comparison against the most efficient neighbor and all neighbors; 

c. year-to-date electricity consumption; and 

d. comparison against the same month in the previous year. 

Monthly consumption data was provided throughout the engagement program from December 2016 

through April 2017. 

3. Compared control and test sites during the engagement period. To ascertain the impact of the 

program, we compared the electricity consumption of the control site and the test site during the 

engagement period and tested for statistical significance using a one-tailed t-test5. Data during the 

engagement period was evaluated from January 2017 through April 2017. 

 

4. Compared the baseline test site data against the test site data during the engagement period. 

We compared the test site’s baseline electricity consumption against the test site’s electricity 

consumption during the engagement period and tested for statistical significance using a one-tailed 

t-test. The baseline period was January 2016 through April 2016 and the period during the 

engagement period was January 2017 through April 2017. 

Engagement Program Design  

Background Research  

In designing the engagement program, we referenced numerous studies of programs that had 

successfully changed residents’ energy-efficiency behaviors (see Appendix A). We also spoke with BHP 

staff and Madison residents to understand the best methods of communication, most effective energy-

efficiency advice, and motivations (see Appendix B and Appendix C).  

Household Engagement 

Our engagement with household residents included: 

• Kick-off Event: We met with residents, led a question-and-answer discussion, and announced the 

challenge; a Spanish translator was at the event. 

• Resident Survey:  A resident survey was handed out at the community kick-off event to ensure 

that residents felt like their concerns, questions, and thoughts were recognized and informed the 

study. See Appendix C Resident Survey Results for more information.  

                                                      
3 A t-test is a common statistical analysis that evaluates whether there is a significant difference between two data 

sets. The t-test is commonly applied to assess the influence of a particular effect. A two-tailed t-test is bidirectional. 
4 We planned to use a difference of differences approach but due to technology failures and the resulting lack of 

appropriate baseline data for the control group, we were not able to perform the study as planned. 
5 A one-tailed t-test is unidirectional.  
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• Monthly Residential Handouts:  Each resident received a monthly handout in English and 

Spanish that reviewed (see Figure 1):  

o How their electricity use 

compared to their neighbors, 

including how their 

consumption compared to 

efficient neighbors. 

Households were only 

compared to units of 

equivalent size (i.e., 1-bedroom 

units were compared to 1-

bedroom units) 

o How much electricity they used 

compared to the same month 

in the previous year 

o How well Madison residents as 

a whole were doing compared 

to last year  

o Energy-efficiency tips specific 

to that month. See Appendix D 

for an example  

• Monthly Updated Community 

Posters: We posted every month in 

English and Spanish in the central 

laundry room. The posters included: 

o The same list of energy-

efficiency tips presented on each household’s individual handout; and  

o Data highlighting how Madison residents were doing compared to their 5% reduction 

goal. See Appendix D for an example.  

• Closing Survey: Residents completed a survey with the help of program staff from the University 

of Colorado at Boulder’s Foundations for Leaders Organizing for Water and Sustainability 

(FLOWs). This survey helped the consultants better understand if the program was successful. See 

subsection Resident Survey Results for more information.  

• Closing Event: A community event was hosted to close out the Energy Empowerment program 

and thank everyone who participated.  

Motivating Households to Change Behaviors 

We used both intrinsic and extrinsic motivators. Extrinsic motivators are tangible rewards, while intrinsic 

rewards are psychological rewards. Extrinsic motivators that cost money can be hard to sustain over time, 

especially for a nonprofit organization with limited resources. Recent research has shown that intrinsic 

motivators are essential for sustained behavioral change. As a result, we relied primarily on intrinsic 

rewards, and supplemented those efforts with extrinsic rewards:  

 

 

Figure 1 Example front of Individual Unit Handout 
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Extrinsic rewards included: 

• Gift Cards: Gift cards to Target or the local grocery were provided to every Madison household 

that filled out a survey.  These rewards were used to activate individual motivation. 

• Community-wide Ice Cream Social: An ice cream social was offered as a reward if the entire 

community achieved a 5% reduction in electricity use over the engagement period. This reward 

was designed to activate community aspiration. 

On an ongoing basis, intrinsic rewards were activated using: 

• Social norms:  We employed descriptive social norms by comparing the unit-level electricity use 

of each household to the average consumption for similar units within the community. We also 

compared units with low electricity consumption to the most efficient households.  Finally, we 

used injunctive norms (in this case smiley faces) to drive desired outcomes.  Injunctive norms 

communicate socially desirable actions.  Households that were doing “great” or “good” were 

rewarded with smiley faces on their monthly electricity reports. Households that were using more 

electricity than average (i.e., showed “room for improvement”) did not receive a smiley face. We 

did not use a frowny face, as recent research has shown that there is a strong negative reaction to 

it, which can lead to increased energy use.   

• Social Accountability: A community wide challenge was developed to help create a sense of 

social accountability.  Without the broad participation of households, the community would be 

unlikely to reach its community-level goal of a 5% reduction.   

To ensure that each household felt as though communication was tailored to them, we utilized adaptive 

messaging by including: 

• Seasonal Tips: We ensured that tips were season-specific. For example, tips for the winter 

included tips for staying warm with less electricity.  

• Historical Comparisons: Each handout included household-specific data including:  

o How their household compared to other similar households and 

o How their electricity use compared to the same month in the previous year. 

See Appendix D for examples of the handouts and posters provided to households.  
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Data Results  

Reduction Goals    

Given the very high levels of baseline electricity consumption of some units and considering the results of 

past research on energy feedback, a community-wide savings goal of 5% was set for Madison.  This goal 

represented an attainable but challenging goal since Madison residents had not previously received any 

information about their energy consumption and they are not responsible for paying electricity costs.  

Progress against the 5% savings goal was measured by comparing the average per unit electricity 

consumption during the engagement period (January 2017 through April 2017) to the value from the 

same set of months during the baseline period (January 2016 through April 2016). Data from BHP 

indicates that once outliers were eliminated, the average per unit electricity use in Madison during the 

baseline period was 282 kWh and the average per unit electricity consumption during the engagement 

period was 271 kWh. A simple comparison of the average per unit electricity consumption was calculated 

as:  

(Madison’s average per unit electricity consumption during the engagement period – Madison’s 

average per unit electricity consumption during the baseline period)/ 

 Madison’s average per unit electricity consumption during the baseline period 

During these time periods, there was a 4% reduction in electricity use and the results indicate that actual 

savings fell short of the 5% savings goal. 

If all units (outliers included) were comprised in the analysis, the average per unit electricity consumption 

in Madison during the baseline period was 290 kWh and the average per unit electricity consumption in 

Madison during the engagement period was 247 kWh, for a total reduction of 14.8%. When outliers are 

included, the overall electricity consumption reduction goal for Madison was met.  

Time Period 

The study was split into three periods with the associated time periods (see Table 1):  

• Baseline Period: The baseline period ran between January 2016 and April 2016. Data was only 

available for Madison site.  

• Pre-Engagement Period: The pre-engagement period ran between April 2016 and August 2016. 

Data was collected and compared for Madison and Glen Willow sites. 

• Engagement Period: The engagement period ran between January 2017 and April 20176. Data was 

collected and compared for Madison and Glen Willow sites. 

Table 1. Study Periods 

 Baseline 

Jan – Apr 2016 

Pre-Engagement 

Apr – Aug 2016 

Engagement 

Jan – Apr 2017 

Baseline-Engagement 

Comparison 

Test site (Madison) X X X X 

Control site (Glen Willow)  X X  

Test-Control Comparison  X X  

                                                      
6 While the engagement period officially started December 2016, residents were given one month to make changes 

before the engagement period data analysis begun. 
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Summary of Units 

We included 31 of Madison’s 34 units in our study. The eGauge was not properly set up at one unit and 

the other unit had negative consumption values (presumably due to an electrical issue). The third unit was 

the laundry room and not part of our study’s scope. Glen Willow has a total of 34 units, all of which were 

included in our study. 

Table 2. Number of Units at Each Site with Electricity Data  

 
Test Group (Madison) Control Group (Glen Willow) 

  Studio units 0 3 

  1-bedroom units 11 9 

  2-bedroom units 12 12 

  3-bedroom units 8 6 

  4-bedroom units 0 4 

TOTAL 31 34 

 

Our assessment of electricity savings also required us to further refine our sample set at each site by 

eliminating vacant units from the analysis and units that were assumed to be vacant.7  To ensure the 

largest sample set possible, we did not exclude units that were eliminated in one-time period from 

another time period. Our elimination of units was strictly based on the vacant units in that particular time 

period. As a result, the set of units included in the assessment of electricity consumption in the baseline 

period, pre-engagement period, and engagement period are not consistent (see Table 3).  

Units were excluded if they had been vacant for more than two months and if they were outliers with 

unusually low electricity consumption. Exceptionally high electricity consumption was noted, but units 

with high levels of consumption were not excluded from the analysis. The determination of “extremely 

low” and “extremely high” electricity consumption was determined by the data analysis team based on a 

review of a given unit’s previous and subsequent electricity consumption, the level of electricity consumed 

by other units with the same number of bedrooms, and the team’s industry experience.  The control site 

had efficiency units (studio apartments with no bedrooms) and four-bedroom units. Since the test site did 

not have these units, these values were excluded when comparing the control site to the test site.  See 

Table 4 for more information.  

Baseline data were only available for Madison (not Glen Willow). Baseline data were assessed for a total of 

27 units in Madison. Data were available for both Madison and Glen Willow during the pre-engagement 

period.  Assessments of pre-engagement data included 28 units at Madison and 30 units at Glen Willow. 

Both Madison and Glen Willow also had data available during the engagement period. Assessments of 

engagement period data included 27 units at Madison and 23 units at Glen Willow.   

                                                      
7 Units that were assumed to be vacant had extremely low consumption values. We believed that this was due to a 

vacation or other vacancy. 
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Table 3. Program Summary 

 Madison  

(Test Group) 

Glen Willow  

(Control Group) 

Included Excluded Included Excluded 

Total number of units in the Baseline Period 

(January through April 2016) 
27 4 N/A N/A 

  Studio units 0 0   

  1-bedroom units 10 1   

  2-bedroom units 10 2   

  3-bedroom units 7 1   

  4-bedroom units 0 0   

Total number of units in the Pre-Engagement 

Period (April through August 2016) 
28 3 30 4 

  Studio units 0 0 3 0 

  1-bedroom units 10 1 8 1 

  2-bedroom units 10 2 10 2 

  3-bedroom units 8 0 6 0 

  4-bedroom units 0 0 3 1 

Total number of units in the Engagement 

Period (January through April 2017) 
27 4 23 11 

  Studio units* 0 0 0 3 

  1-bedroom units 10 1 8 1 

  2-bedroom units 10 2 11 1 

  3-bedroom units 7 1 4 2 

  4-bedroom units* 0 0 0 4 

* Studios and 4-bedroom units were excluded because there were no equivalent units at Madison  

 

Table 4. Why Units Were Excluded 

 

Madison (Test Group) Glen Willow (Control Group) 

Vacant 

Units 
Outliers 

Excluded 

Units 

Vacant 

Units 
Outliers 

Excluded 

Units 

Baseline 0 4 4 N/A N/A N/A 

Pre-Engagement Period 1 2 3 3 1 4 

Engagement period 1 3 4 2 9 11 

 

Data Analysis Prior to the Engagement Period   
We compared the electricity use of the control and test sites prior to the engagement period. The 

calculation methodologies are discussed below.  

Comparing the control and test sites during the pre-engagement period  

We calculated various metrics for the control and test sites to evaluate general usage patterns and 

behaviors. The analysis included 30 units in the control site (Glen Willow) and 28 units in the test site 

(Madison). 
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Table 5. Pre-Engagement Electricity Consumption for Glen Willow 

GLEN WILLOW (Control Site) 
# of 

Units 

Square 

Footage 

Electricity Use (kWh) 

April 

2016 

May 

2016 

June 

2016 
July 2016 

August 

2016 

Total  30 23,552 7,339 7,429 8,884 10,705 10,251 

Average  30 785 245 248 296 357 342 

Median 30  225 229 287 324 298 

Total Without Efficiencies or 

4-Bedroom Units  
24 18,188 5,930 6,069 7,470 9,058 8,192 

Average Without Efficiencies 

or 4-Bedroom Units  
24 758 250 257 319 387 349 

Median Without Efficiencies 

or 4-Bedroom Units 
24  245 245 301 351 308 

Average for 0-Bedroom Units 3 508 99 106 99 108 128 

Average for 1-Bedroom Units 8 614 225 227 271 342 320 

Average for 2-Bedroom Units 10 694 226 235 309 388 339 

Average for 3-Bedroom Units 6 1,056 311 317 368 407 374 

Average for 4-Bedroom Units 3 1,280 370 347 373 441 558 

 

Table 6. Pre-Engagement Electricity Consumption for Madison 

MADISON (Test Site) 
# of 

Units 

Square 

Footage 

Electricity Use (kWh) 

April 

2016 

May 

2016 

June 

2016 
July 2016 

August 

2016 

Total 28 27,235 7,650 7,320 8,655 11,099 9,407 

Average 28 908 273 261 309 396 336 

Median 28  240 235 313 367 327 

Average for 1-Bedroom Units 10 850 240 242 306 382 340 

Average for 2-Bedroom Units 10 935 224 212 242 344 243 

Average for 3-Bedroom Units 8 950 376 348 397 480 448 

 

Generally, the electricity consumption at both sites followed expected trends. Average usage increased in 

the warmer months (see Table 5 and Table 6). In the control site, units with more bedrooms had higher 

levels of electricity usage. Unexpectedly, however, in the test site, electricity consumption in the two-

bedroom units was lower than consumption in the one-bedroom units and this trend persisted 

throughout the pre-engagement period. No explanation of this anomaly was apparent.  

There was also considerable variation in electricity consumption between units for each of the months 

during the pre-engagement period. This level of variation is not unusual and has been documented in 

other studies. Typically, this type of variation is due to differences in residents’ behavior in how they use 

energy resources and some differences in plug loads.  Some of the causes could include the use of space 

heaters, air conditioning units, medical equipment, heat lamps, aquariums, the number of people staying 

home all day, and other electricity intensive appliances.  
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High levels of variation between units were also seen at the test site (see Figure 2 and Figure 3). As with 

the control site, we suspect that the variation between units was due to resident behaviors in each unit. 

 

Figure 3. Pre-Engagement Electricity Use Per Unit for Madison 

The data analysis also revealed considerable within-unit variation in electricity consumption in both the 

test and control sites, indicating that consumption levels were generally very inconsistent for the same 

unit from one month to the next. Figure 4 shows the variation in electricity consumption April through 

August for one unit.   Consumption in April was just under 450 kWh, falling to roughly 330 kWh in June 

and then increasing by 62 percent between June and July.  
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Figure 2. Pre-Engagement Electricity Use Per Unit for Glen Willow 
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Figure 4. Example Pre-Engagement Use at One Unit 

The pre-engagement data sets demonstrate that each unit and each site exhibit a wide range of 

variability.  Such high levels of variation make it more challenging to assess the impact of the program 

intervention on average electricity consumption.  

The comparison of electricity consumption between test and control groups during the pre-engagement 

period found no statistical difference in average electricity consumption (see Table 7).  

Table 7. Comparison of Test to Control Site’s Electricity Consumption in the Pre-Engagement Period 

Electricity Use 

Metrics 

April 

2016 

May 

2016 

June 

2016 

July 

2016 

August 

2016 

Avg. 

Apr-Aug 

2016 

Avg. kWh 

Madison 

(n) 

Avg. kWh 

Glen 

Willow (n) 

p-

value* 
Trends 

Average All 

Units 
9.4% 1.6% -3.2% 2.6% -3.7% 0.9% 315 (28) 312 (24) 0.94 Varies 

Median -2.1% -4.1% 3.8% 4.5% 6.3% 2.2%    Varies 

Average for 1-

Bedroom Units 
6% 7% 13% 12% 6% 9.0% 302 (10) 277 (8) 0.52 

Use in test site 

is greater 

Average for 2-

Bedroom Units 
-1% -10% -22% -11% -28% -15.6% 253 (10) 300 (10) 0.27 

Use in test site 

is lower 

Average for 3-

Bedroom Units 
21% 10% 8% 18% 20% 15.3% 410 (8) 355 (6) 0.11 

Use in test site 

is greater 

p-value** 0.39 0.63 0.74 0.46 0.90  

* P-Value compares the average kWh of each unit in test site across the time-period (April – August 2016) to the average kWh 

of each unit in control site during same time-period 

** P-Value compares the monthly kWh usage of each unit at the test site to the monthly kWh of each unit in the control site 

during same time-period 
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Positive numbers indicate that the value was greater for the test site than the control site. The resulting 

percentages for all values were calculated as:  

(Madison’s electricity consumption – Glen Willow’s electricity consumption)/ 

Glen Willow’s electricity consumption 

In general, electricity use is slightly greater in the test site than the control site. Madison’s average use for 

the entire pre-engagement period is 3% greater than Glen Willow’s average for the same time period.  

Our analysis finds no statistical significance between the average monthly electricity consumption at the 

two project sites. Likewise, there is no statistical significance in the total average electricity use across the 

entire pre-engagement phase between the two project sites. Therefore, Glen Willow serves as a suitable 

control for Madison. This test was performed using a two-tailed t-test assuming unequal variances and a 

95% confidence level. It was assumed that this test was most appropriate due the small sample size of 

each data set.  

Engagement Period Data Analysis 
Our data analysis during the engagement period included: (1) calculation of monthly consumption data 

for the test site; (2) comparisons of electricity use in the test and control sites; and (3) a comparison of the 

baseline electricity consumption against the engagement period electricity consumption at the test site 

(Madison) only. The calculation methodologies are discussed under Data Analysis Methodology 

subsection.  

Measurement of monthly consumption data for the test site 

For each month during the engagement period we measured the average unit-level consumption for each 

unit at the test and control sites. Unit-level electricity consumption data were used to inform households 

about their electricity use and to inspire more efficient behavior.  

Comparison of electricity consumption in the test and control sites  

We compared electricity consumption in the test and control sites during the engagement period. In 

order to make a more accurate comparison, we limited the units at the control site (Glen Willow) to those 

that reflected the same bedroom configuration found in the test site. Given that all units at the test site 

(Madison) have either one-, two- or three-bedrooms, we only included units at the control site that had 

one-, two- or three-bedrooms, excluding all three efficiency units and all four 4-bedroom units at Glen 

Willow.   

After excluding the efficiencies and four-bedroom units, four additional units were excluded from the 

control site’s analysis and four units were excluded from the test site due to unexplained low consumption 

values that was not attributed to vacancies.  
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Table 8. Comparison of Test to Control Site’s Electricity Consumption during the Engagement Period 

Electricity Use 

Metrics 

Jan 

2017 

Feb 

2017 

Mar 

2017 

Apr 

2017 

Avg. Jan. 

-Apr 

2017 

Avg. kWh 

Madison 

(n) 

Avg. kWh 

Glen 

Willow (n) 

p-

value* 
Trends 

Average 2.8% 3.3% -0.2% 0.8% 1.8% 271 (27) 226 (23) 0.47 

Use in test site is 

greater, except for 

March 

Median -4.2% -14.7% -11.9% -11.5% -10.2% 225 (27) 251 (23)  
Use in test site is 

lower 

Average for 

1-Bedroom 

Units 

1% 13% 17% 14% 10.5% 282 (10) 255 (8) 0.39 
Use in test site is 

greater 

Average for 

2-Bedroom 

Units 

-13% -31% -33% -27% -25.3% 193 (10) 259 (11) 0.02 
Use in test site is 

lower 

Average for 

3-Bedroom 

Units 

15% 32% 16% 12% 18.4% 367 (7) 310 (4) 0.10 
Use in test site is 

greater 

p-value** 0.4 0.39 0.49 0.47  

* P-Value compares the average kWh of each unit in test site across the time-period (April – August 2016) to the average kWh of 

each unit in control site during same time-period 

** P-Value compares the monthly kWh usage of each unit at the test site to the monthly kWh of each unit in the control site 

during same time-period 

 

Positive numbers in Table 8 indicate that the value was greater for the test site than the control site. The 

resulting percentages were calculated as described above.8  

The data show no distinct difference in the electricity consumption between test and control groups 

during the engagement period. However, we do see that the average use for the entire Madison complex 

is 2% greater than for the entire Glen Willow complex. 

We were not able to control for baseline consumption levels as part of these comparisons due to baseline 

measurement problems (see Limitations of Study section for more information). The lack of this baseline 

data eliminated the opportunity to compare the change in consumption between test and control groups. 

A comparison of average electricity use across units by number of bedrooms, shows that the most 

dramatic difference between test and control groups during the treatment period occurs for the two-

bedroom units.  

As shown in Table 8, the median electricity values for the test site are lower than those for the control site 

during the engagement period providing some weak evidence of a difference during the engagement 

period. The median is less susceptible to the effects of outliers than the average and it may be more 

reflective of the program’s influence on units that fall within more common consumption patterns.  

Consistently lower median electricity use in the test group (when compared to the control group) 

provides some evidence that the program was able to reduce electricity consumption in the treatment 

group.   

                                                      
8 The t-test was performed using a one-tailed t-test assuming unequal variances and a 95% confidence level. 
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Given the data limitations, it is important to note that the data shown in Table 8 does not control for 

differences in electricity consumption that existed prior to the engagement period.  As such, the results 

shown may, in part, reflect the differences in baseline conditions, changes in the number and composition 

of occupants, or the consequence of other uncontrolled factors.   

Also, it is important to note that some of the measures of statistical significance may be limited by the 

small number of units that served as the basis of comparison. In particular, the evaluation of the 

differences in consumption trends for one-, two-, and three-bedroom units are based on very small 

sample sizes. Differences in these trends may reflect differences in the types of individuals and families 

that tend to occupy specific types of units.  For example, one-bedroom units are often occupied by 

seniors and/or people who are disabled.  These populations may be more likely to use medical equipment 

and exhibit a particular cohort effect associated with their age and the influence of the historical period in 

which they established energy use practices making them less likely to participate and less likely to 

change their practices.   

Comparison of electricity consumption during the baseline period and engagement 

period: Test Site (Madison)  

Since a difference-of-differences approach could not be executed, we used a simple pre-test, post-test 

design to compare the test site’s baseline electricity consumption to its electricity consumption during the 

engagement period to ascertain potential program effects.  The same units that were excluded in the 

previous analyses for the test site were also excluded in this analysis.   

Table 9. Comparison of Test Site’s Baseline Electricity Consumption Against the Engagement Period 

Electricity Use 

Metrics 

Jan 

2016/ 

2017 

Feb 

2016/ 

2017 

Mar 

2016/ 

2017 

Apr 

2016/ 

2017 

Avg. 

Jan. -

Apr 

2017 

Avg. kWh 

Madison 

(n) 

Avg. 

kWh 

Glen 

Willow 

(n) 

p-

value* 
Trends 

Total 1.9% -0.9% -9.0% -8.7% -4%   0.42 

Engagement period is 

lower, except for 

January 

Average 6.3% 7.2% -0.5% -1.3% 3.1% 271 (27) 263 (27) 0.27 Varies 

Median 2.6% -9.4% 
-

17.0% 

-

16.0% 
-9.6% 225 (27) 249 (27)  

Engagement period is 

lower, except for 

January 

Average for 1-

Bedroom Units 
0.8% 10.0% 8.7% 13.2% 7.8% 282 (10) 261 (10) 0.09 

Engagement period 

use is greater 

Average for 2-

Bedroom Units 
11.8% -6.6% 

-

24.9% 

-

21.9% 
-10.4% 193 (10) 216 (10) 0.26 

Engagement period is 

lower, except for 

January 

Average for 3-

Bedroom Units 
-2.0% -3.4% 

-

10.2% 

-

15.6% 
-7.5% 367 (7) 396 (7) 0.35 

Engagement period is 

lower 

p-value** 0.87 0.94 0.46 0.47  

* P-Value compares the average kWh of each unit in test site across the time-period (April – August 2016) to the average 

kWh of each unit in control site during same time-period 

** P-Value compares the monthly kWh usage of each unit at the test site to the monthly kWh of each unit in the control site 

during same time-period 
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Negative values in Table 9 indicate lower levels of electricity consumption during the engagement period 

compared to the baseline. Positive values indicate higher levels of electricity consumption during the 

engagement period compared to the baseline.9  

A comparison of the difference in average electricity consumption by month for all units at the test site 

(Madison) fails to show a meaningful decline in average electricity consumption during the engagement 

period.  In a separate assessment, we explored the possibility that there may be important differences in 

resident response to the engagement program that correspond to the size of the units. Our hypothesis 

was that smaller units (with just one bedroom) were more likely to be seniors, have lower baseline energy 

consumption (and therefore fewer savings opportunities) and be less likely to actively engage with the 

program. As shown in Table 9, when we assessed the data by unit size, the comparisons showed lower 

levels of electricity consumption in the two- and three-bedroom units during three of the four months of 

the engagement period when compared to baseline.  Within the same units, there is also a notable 

increase in the size of the difference between baseline and engagement period consumption suggesting 

that the program’s influence may have taken a couple of months to gain traction with households. 

It is important to note, however, that the results shown in Table 9 are not statistically significant.  The 

small data set combined with high levels of variation (both across units and within units) make it difficult 

to establish statistical significance. In addition, the analysis does not account for differences in the weather 

or other factors that may have changed between the two periods. 

When comparing baseline data against engagement data for Madison, we see that for the entire complex, 

Madison’s electricity use decreased by 4%. A one-tailed t-test shows that there was not a statistically 

significant difference between the data sets. 

In subsequent analyses, we sought to identify the number of units with higher, lower, or unchanged use in 

the engagement period and determine whether the electricity savings (among those units that saved) was 

significant.  Table 10 shows the results of this more nuanced assessment.  

Table 10. Pre-Engagement Period and Engagement Period Unit Level Analysis at the Test Site 

Electricity Use Metrics Result 

Percent 

of the 

Total 

Total Number of Units 27  

Units with greater use in the engagement period 7 26.0% 

Units with unchanged levels of consumption 5 18.5% 

Units with lower use in the engagement period 15 55.5% 

Units with statistically significant lower use in the engagement period 9 33.3% 

   Number of one-bedroom units that reduced consumption 2  

   Number of two-bedroom units that reduced consumption 5  

   Number of three-bedroom units that reduced consumption 2  

Percent electricity reduction for units with statistically significant reductions -16%  

Percent electricity reduction for entire complex -4%  

 

The data indicate that approximately 55.5% of all units in the test group had lower electricity consumption 

during the engagement period when compared to baseline and that one-third (33.3%) of all units in the 

                                                      
9 The t-test was performed using a one-tailed t-test assuming unequal variances and a 95% confidence level. 
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test group experienced reductions that were statistically significant.  Approximately 26% of all units 

experienced greater levels of consumption during the engagement period and just under 20% 

experienced little to no change. 

These findings are consistent with other studies that show variation in outcomes across program 

participants, particularly when participants are enrolled in programs on an opt-out basis.  Such programs 

typically find that the change in unit-level consumption varies considerably across participants.  These 

findings are not surprising given the reality that the level of program engagement and participation is not 

the same for all households. In the case of the BHP engagement effort, unit-level data for the test site 

(Madison) support the notion that some households were more engaged than others and that the 

variation in unit-level electricity savings may reflect the intensity of unit-level participation. While we are 

not able to provide evidence of the hypothesized causal relationship, we would expect that those units 

with higher levels of engagement are the same units that experienced the greatest level of savings while 

households with lower or nonexistent levels of engagement either maintained or increased their level of 

electricity consumption.  Our findings suggest that approximately two-thirds of resident units in Madison 

may not have been sufficiently engaged to achieve significant savings (although it is also important to 

note that the opportunity for savings also varies across households).   Future engagement programs could 

potentially yield larger amounts of electricity savings by finding strategies for engaging a greater 

proportion of households.   
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Resident Survey Results   
As shown in Table 11, the study included a pre-and post-engagement period survey of residents in the 

test group. Eleven Madison residents completed a survey in September 2016 to identify the interests, 

concerns, attitudes, and practices of local residents and to inform the energy-empowerment program. See 

Appendix C for a full review of the survey results.   

A follow-up survey was fielded in May 2017 to determine: 

• whether opinions had changed from the beginning to the end of the empowerment program;  

• if the educational materials worked; and  

• what residents felt was most helpful about the program.  

The survey was completed by residents with the support of FLOWs staff and interns. Sixteen households 

filled out the post-engagement period survey; of those households, eight had taken the first survey.  

Attitudes  

Both surveys asked residents how strongly they agreed or disagreed with the statements presented in 

Table 11. These statements are designed to measure a set of underlying attitudes that have been shown 

to be closely associated with pro-environmental behaviors. The survey results presented here are limited 

to the 8 respondents who completed both the pre-engagement and post-engagement survey.  

Table 11. Changing Attitudes towards Global Warming (n=8) 

 

As shown in Table 11, the survey results indicate that even prior to the engagement program, a high 

proportion of residents at Madison held environmentally friendly attitudes.  More specifically, results for 

questions 1-4 show that, at least 57% of the 8 respondents who took the pre-engagement survey 

acknowledged that: 

 

• humans are responsible for global warming,  

• individuals need to take personal responsibility for protecting the environment,  

Difference

Strongly 

Agree
Agree Total

Strongly 

Agree
Agree Total Total

Q1: Humans are responsible for global warming 

and climate change.
50% 13% 63% 38% 25% 63% 0%

Q2: Individuals need to take personal 

responsibility for protecting the environment.
63% 25% 88% 50% 38% 88% 0%

Q5: I believe that my actions contribute to global 

warming and climate change.
38% 13% 51% 25% 50% 75% -24%

Q6: I believe that there are things that I can and 

should do to address global warming and climate 

change.

38% 13% 51% 38% 13% 51% 0%

Difference

Stronly 

Disagree
Disagree Total

Stronly 

Disagree
Disagree Total Total

Q3: Humans were meant to rule over the rest of 

nature.
43% 14% 57% 25% 38% 63% -6%

Q4: Humans do not need to change their 

lifestyles to address global warming and climate 

change.

43% 43% 86% 25% 50% 75% 11%

`

Pre-engagement Post-engagement

Pre-engagement Post-engagement
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• humans are not meant to rule over the rest of nature, and  

• humans need to change their lifestyles to address climate change.  

 

Residents’ attitudes for these questions remained steady throughout the study period. 

 

Perhaps most importantly, one measure of attitudes concerning the importance of personal action 

became more favorable following the engagement program.  Whereas, prior to the engagement program, 

approximately half of respondents said they believed that their actions contribute to global warming, that 

number had increased to 75% after the engagement program.  Conversely only half of respondents 

indicated that they believed there are things that they can and should do to address global warming and 

this number did not increase during the engagement program. 

 

Identifying Behaviors 

Each resident was asked to review a list of activities (see Table 12) that could be taken to reduce electricity 

consumption and state whether: (1) “I was already doing this before the Challenge”; (2) “I started doing 

this during the Challenge”; (3) “I have been doing this more often since the Challenge started”; and (4) 

Not interested.   

In general, most respondents said that they were completing energy-efficiency strategies before the 

challenge started. Only a few additional energy-conservation measures started or were being done more 

often due to the challenge. Examples include turning off lighting, exhaust fans, televisions and computer 

when not using them; setting the cold rinse for clothes; utilizing fans instead of air conditioners; and 

reducing the thermostat during winter months at night or when away from the house.  

In addition, there were several actions that Madison residents were not interested in completing. 

Table 12. Potential Action (n=8) 

 

Activity

I was already doing 

this before the 

Challenge

I started doing this 

during the 

Challenge

I have been doing 

this more often since 

the Challenge started

Not interested

Replace lightbulbs with more energy efficient bulbs 100%

Turn off the lights in our apartment whenever we are not using them 67% 13% 20%

Turn off computers when not in use 77% 15% 8%

Turn off video game consoles when not in use 82% 18%

Turn off exhaust fans when not in use 81% 6% 13%

Reduce the number of hours the TV is on by 25% each day 56% 17% 22%

Air dry at least 50% of our clothes (not using the dryer) 62% 8% 31%

Use the cold wash and cold rinse settings on the clothes washer for at 

least 4 out of every 5 loads
73% 7% 20%

In summer, close blinds/curtains to reduce heat from the sun 92% 8%

In summer, use fans instead of air conditioning 86% 7% 7%

In summer, precool the apartment (open windows at night and shut 

them in the morning)
79% 21%

During winter, set the thermostat to 70 degrees or lower during the day 75% 6% 19%

During winter, lower the thermostat setting by 10 to 15 degrees at night 40% 13% 47%

During winter, lower the thermostat setting when we are away from 

home
71% 7% 14% 7%

During winter, keep shades/curtains closed at night 80% 13%

During winter, wear extra clothes to stay warm during the day 87% 7% 7%
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Program Review 

The majority of residents (76%) found the pamphlets/fliers 

that were delivered to their home as the most effective form 

of communications for the sharing of energy information.  

Only 6% of respondents favored postings of information in 

a central location (6%) and only 18% favored community 

meetings (18%).  

When asked about the amount of time they spent reviewing 

the information presented in the energy flier, the vast 

majority or residents (87%) stated that they typically spent 

at least several minutes looking at the flier to gain an 

understanding of their electricity use and what they can do to 

reduce electricity consumption. Only 13% said they generally 

glanced at it, and no households said they rarely looked at it.  

Residents were also asked how often they implemented energy-

efficiency tips provided in the handouts (see Figure 6).  Nearly 

75% of residents said they “always” or “almost always” 

implemented energy-efficiency tips each month.  

They were also asked how often they implement energy-

efficiency tips each month (on average). Sixty percent of the 

residents said that they implemented at least 3 strategies per 

month while a third reported implementing 1 to 2 strategies per 

month.  Only 7% of residents surveyed said they did not do any 

efficiency updates.  

When asked about the neighbor comparisons 93% of households indicated that they found the 

comparisons to be helpful or very helpful.  Only one household found the information “somewhat 

helpful.”  The same results occurred when asked about whether they believed the historical comparisons 

were useful.  

Self-reported actions, program benefits, and recommendations for improvement 

More than half of all households said that they turned off lights, electronics, and appliances more 

frequently due to the program. Also, more than half of households stated that the greatest benefit of the 

program was increasing awareness of energy and showing ways to use energy responsibly. Several 

households also liked that the handouts made their energy use visible and on household mentioned how 

important it was to learn the value of the earth. Lastly, one household mentioned the importance of using 

smart strips.  

Only two households provided feedback on how to improve the program. One household requested that 

we explain to them personally why they used so much electricity in their house when they thought they 

Pamphlets 
delivered 
to your 
home
76%

Posting 
information 
in a central 

location
6%

Community 
meetings

18%

Figure 5. Effective Modes of Communication 

Never, 
Almost 
Never, 

Occasion
ally, 7% Frequently, 20%

Almost 
Always, 

20%

Always, 
53%

Figure 6. Effectiveness of Energy Efficiency Handouts 



P a g e  | 21 

 

used little. Another household mentioned that the graphs and charts were very complicated, and difficult 

to understand. They recommended simplifying the information and perhaps sending it out in a text.10  

Understanding Electricity Use  

When asked “Does your household consume more or less electricity than the average apartment in the 

United States?” 68.75% said they used less electricity than average, 12.5% said they used an average 

amount, and 18.75% said they used more.11 In the pre-engagement period survey, 64% of respondents 

said they were unsure if they used less electricity and 36% said they used less.  

More notably, when asked, “Does your household consume more or less electricity than the average 

apartment in the Madison Complex with the same number of bedrooms?,” all but two respondents 

(12.5%) said they used less than average. Yet, more than 40% of the respondents would have seen that 

their energy use was average or above average on their monthly handouts. This finding highlights the 

need for additional education. It could also be the result of filling out the survey in front of someone and 

feeling pressure to answer in a way they believe would make the surveyor happy.   

  

                                                      
10 Note: This feedback came from a resident at the closing event, not in the survey.  
11 Note: “Average” was not an option provided to residents; however, two residents wrote in that their electricity 

usage was average instead of circling “more” or “less.” 
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Limitations of Study    
There are many important limitations to this study that need to be taken into consideration when 

examining the results.  These include both data-related limitations and a broader, more general set of 

limitations,   

Data Related Limitations  

The program was faced with some significant problems in the collection of unit-level electricity 

consumption data resulting in both missing data and incorrect unit-level consumption measures as well 

as a significant delay in the launching of the project.  These data problems resulted from a synching error 

between the individual eGauge meters and the data collection software which resulted in missing data. 

Unfortunately, these data issues were not discovered by the meter installer until almost a year after the 

program started.  Several of the issues are described in more detail below. 

Timing-related limitations 

Due to the challenges and errors with collecting data via the hardware and software systems, the study 

was not successful in collecting baseline data at the control site as planned in the initial study design. 

Fortunately, consistent data for the test and control site was available for a five-month period prior to the 

programs launch (April 2016 through August 2016). While these pre-study consumption measures were 

helpful, they were insufficient to perform the pre, post control group study design that would have 

allowed for a higher quality assessment of program impact using a difference of differences design. 

Likewise, because of similar data limitations, the study period was limited to four months: January 2017 

through April 2017. During this period, unit-level energy consumption data were available for both the 

control and test sites allowing for comparisons between the two sites. 

Excluded Units  

Several units for Madison and Glen Willow were excluded from the study due to data collection errors that 

resulted in: 

• Negative values for some of the households involved in the study (1 household excluded in 

Madison and no households excluded in Glen Willow)   

• Incomplete or missing data for multiple months at a time (1 household excluded in Madison and 

6 households excluded in Glen Willow) 

Abnormal Data 

A few units at Madison reflected major differences in electricity consumption one month to the next 

and/or one year to the last. These anomalies were reviewed by BHP staff in search of an explanation. No 

explanations were provided. It is unclear if these anomalies were due to: (1) changes is residents; (2) 

changes in end use behaviors or resident actions (i.e., increased or decreased); and/or (3) data errors.  

eGauge Accuracy 

This study focused completely on the data provided to the consultants through the eGauge meters. 

However, when the eGauge data is compared to utility bills there are anomalies. Xcel Energy, the utility 

that serves BHP, has one meter per building at Madison. Therefore, utility data does not have data for 

individual units. Overall, Xcel Energy recorded a 9.3% reduction in electricity usage and 4.5% reduction in 

energy costs between January 2017 and April 2017. This reported reduction is different than the reduction 
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reported by the eGauge data (outliers included) which reported a 14.8% reduction in electricity use 

between January 2017 and April 2017. It is unclear why there is a difference.  

General Limitations  

Small Sample Size 

The pre-engagement period includes only 58 units: 28 in the treatment group and 30 in the control 

group. The engagement period includes only 50 units: 27 in the treatment group and 23 in the control 

group. The small sample sizes make it difficult to establish the statistical significance of study results and 

also make it difficult to generalize study findings to the larger population since the experiences of a few 

participants are unlikely to represent those of the broader population.  Moreover, both the test and 

control sites exhibited large amounts of variation in electricity use both across and within units.  While 

large amounts of variation in electricity between units is not uncommon, a larger sample, might have 

provided a more refined depiction of average electricity use in BHPs units.  

Differences between Control and Test Sites 

While Madison and Glen Willow were very similar in number of units, location, and age, there were 

differences in the makeup of type of units (i.e., one-bedroom, two-bedroom, etc.), the size of comparable 

units, Section 8 housing designation, and makeup of elderly vs. family units. For more information, see the 

subsection titled Control and Test Site. 

In addition, Glen Willow residents are responsible for paying for air conditioning costs, while Madison 

residents are not.  This difference could be an influential factor in explaining differences in summertime 

electricity consumption between the test and control site. 

Vacancies 

Both Madison and Glen Willow had vacancies throughout the engagement period. This lead to several 

units being eliminated from the study. Glen Willow had five units excluded: three in the baseline 

period/pre-study period and two in the study period. Madison had two units excluded: one in the baseline 

period/pre-study period and one in the study period. 

Foundations for Leaders Organizing for Water and Sustainability (FLOWs) 

The findings from this study were partially confounded by actions taken by the FLOWS program in 

February and March 2017. 

The FLOWs program, started by the University of Colorado-Boulder, provides leadership training 

opportunities, green job skills, and free energy and water upgrades to low-income communities.  In 2017 

FLOWs program partnered with BHP to provide a total of 25 households in Madison (the test site) with a 

variety of resource efficiency improvements.  These improvements were primarily focused on water 

efficiency measures such as faucet aerators and shower heads.  Some additional upgrades geared toward 

increasing the efficiency of natural gas consumption included the installation of window film and 

insulation of water pipes.  Lastly, six units worked with FLOWS to improve the efficiency of their lighting 

by replacing CFLs with LEDs.   

FLOWs spoke with each resident about the importance of water and energy efficiency which may have 

also affected behavior. They encouraged each household to review the monthly handouts that were 

provided for the Energy Empowerment program. FLOWs also hired a BHP resident to act as an Energy 

Champion for BHP in the future. 



P a g e  | 24 

 

The overall impact of the FLOWs program (information and upgrades) on reductions in electricity use is 

unclear. Given that the FLOWS program only affected the electricity usage of six units and that their 

contact with residents was less than two months, it is the authors’ professional judgement that it is 

unlikely that the technology measures had a significant impact on the electricity savings documented in 

this report.  
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Study Conclusions 
While there was a clear trend in a reduction in electricity consumption (4% when the outliers were 

eliminated), the significant variability between units (and sometimes the same units) and small sample size 

makes it hard to say that there was a statistically relevant reduction in electricity use. The large 

discrepancies between unit-to-unit use highlights the needs for BHP to have targeted outreach for each 

unit that focuses on their individual electricity use and consumption patterns.  

The data indicates that approximately 55.5% of all units at Madison had lower electricity consumption 

during the engagement period when compared to pre-engagement period; however, of that 55.5% only 

33.3% experienced reductions that were statistically significant.  In addition, approximately 26% of all units 

experienced greater levels of consumption during the engagement period and 18.5% experienced little to 

no change.  

These findings suggest that approximately two-thirds of the included units in Madison were either not 

engaged or only partially engaged in the program. Future engagement programs could potentially yield 

larger electricity savings by finding strategies for engaging more of the housing complex units. For 

example, if all units at Madison had participated in the engagement period the savings for the entire 

complex could be significant.   

Lastly, a survey of roughly 25% of residents at the test site (n=8) suggests that the program did not 

noticeably alter residents’ core beliefs towards climate change or reshape their beliefs concerning the 

contribution that individuals can make in addressing environmental problems.  Despite the apparent lack 

of change in resident perceptions, survey results suggest that Madison residents have been actively 

engaged in behaviors aimed at reducing their energy consumption and that the program has led to an 

increase in those behaviors.  Residents appear to be particularly interested in turning off lights when they 

are not being used, turning off the TV, and lowering the thermostat setting when no one is at home.    

In addition to the findings highlighted above, the high levels of variation both between and within 

apartment units suggest that BHP is likely to benefit from an improved understanding of how and why 

some households use so much more electricity than their peers and to focus on helping the residents in 

those units reduce their consumption 

Finally, in addition to the formal findings, it is worth documenting some additional valuable insights that 

emerged from the implementation of this program:   

• Individualized data is of great value: Feedback from residents (provided on multiple occasions) 

emphasized the importance of the household-specific data contained in the individualized 

handouts.  These were cited as being particularly effective at encouraging participation.  

• Many residents felt empowered by their enhanced understanding of their electricity use.   

• Several residents stated a preference for simpler feedback and found the tables and graphs to be 

difficult to understand, suggesting a potential need for a simpler approach to feedback.    

• Residents with higher levels of consumption are likely to benefit from one-on-one meetings with 

BHP staff and/or behavior audits. Several individuals noted that they would have liked to better 

understand why their electricity use was higher than their neighbors.  

• There is a need to better understand why there is so much variation in energy use: The data 

reported from Madison and Glen Willow documented the existence of many units that either use 

significantly more or significantly less electricity than the average. If the program continues, BHP 

will want to better understand what is causing the variation between and within units (i.e. vacancy, 

medical equipment, data errors, etc.).  
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Appendix B: Results of Staff Survey 
Lotus staff (Hillary Dobos) interviewed BHP staff to: 

• Introduce the interviewees to the project, the team, and the goals 

• Better understand current energy patterns and challenges 

• Better understand existing community norms around energy 

• Better understand community concerns related to energy 

• Better understand community desires and triggers  

• Ensure that interviewees fully understand and support goals of study 

• Create repertoire between consultants and building managers  

• Understand concerns of building managers and how they can help facilitate the entire effort 

The following individuals were interviewed: 

• BHP Staff 

o Amanda Maya, Resident Services Program 

o Annie Beall, Resident Services Program  

o Caroline Flores, Resident Services Program Intern 

o Joshua McVay, Maintenance Technician at Madison Site 

o Daniel Nunez, Regional Property Manager 

o Evelyn Carter, Property Manager for Madison 

• Eco-Cycle 

o Randy Moorman, Director of Community Affairs (Implemented a recycling and 

composting program at BHP) 

The results from the interviews helped outline the best methods of communications, individual rewards, 

and community rewards.  

Recommended Methods of Communication 

BHP staff and Randy Moorman from Eco-Cycle recommended many forms of communications. Some 

methods were considered very effective, while others were considered only moderately effective. In 

addition, all interviewees agreed that it is important to do multiple outreach methods for communication 

in both Spanish and English.  

The most effective methods of communication recommended by interviewees included: 

• Texts: Texts are becoming an increasingly important way to communicate with residents and an 

effective way to remind residents of events. The staff does not use a software program for texting, 

but instead sends out personal texts. It was noted that while text messages are very useful, it is 

important to find other methods to communicate with the elderly community.  

• Door Hangers: Each unit at Madison has a clipboard on the door where notices can be placed. 

This is probably the most common way to disperse information at BHP. 

• Community Meetings: Several times a year there are community meetings. Approximately half 

of the community shows up. 

• Posting in Central Area: Several interviewees noted that there was a positive response to 

posting materials in central areas such as laundry rooms or near mail rooms 
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• Community Competition: Several interviewees mentioned that programs that pitted one facility 

against the other were especially effective. For example, Eco-Cycle is currently pitting one facility 

against the other for higher diversion rates. Residents of the winning facility receive gift cards.  

• Events with Kids: Eco-Cycle worked with kids to decorate their composting bins. While they were 

decorating the bins, staff explained the benefits of composting and recycling. The kids could 

bring what they learned to their parents. Several interviewees mentioned the benefit of these 

programs.   

• City of Boulder Youth Services Initiative: Youth Services takes kids off-site and is considered a 

great gateway to families, since most families use their services.  

• Pledge Cards: Eco-Cycle had residents sign pledge cards to participate in the program. If they 

signed the pledge cards, they were entered into a raffle for a gift card to a grocery store. 

• Knocking on Doors: Very successful in most cases, but very time-consuming.   

Less effective methods of communication: 

• Information Booth: This is an effective method, but typically only a few people will stop by.  

• Emails: Generally, BHP has not had remarkable success with emails. 

• Phone Calls: BHP has not had much success with phone calls.  

Untested methods of communication: 

• Next Door: Next Door, a social network for neighborhoods, was brought up by several 

interviewees. It was not used, but something BHP would consider in the future.  

Recommended Individual Rewards 

There were many individual rewards that the staff believed might incentivize participation in an energy 

empowerment program.   

Rewards that were mentioned by multiple interviewees included: 

• Ecopasses and bus passes were considered extremely powerful  

• Movie passes 

• Library cards 

• Discounted rec center vouchers 

• Food rebate forms  

• Bikes 

• Gift cards to Target and grocery stores 

The following rewards were mentioned by only one interviewee: 

• iPad 

• Cash was mentioned but not recommended 

• House plants  

Recommended Community Rewards 

Rewards that were mentioned by multiple interviewees: 

• Events:  BBQs, pizza, and ice cream socials were mentioned multiple times.  
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• Wi-Fi: Comcast is very expensive (~$60/month) for residents. Free Wi-Fi would be a very large 

benefit. BHP could potentially subsidize wi-fi or pay for it outright. The Boulder Valley School 

system might also consider subsidizing wi-fi.    

• Bike Shed: A place to store bikes would be a potential benefit.  

• Youth Service Initiative (YSI): YSI currently puts on multiple events for BHP residents. There might 

be a way BHP could partner with YSI for additional programing.  

The following community rewards were mentioned by only one interviewee: 

• Providing air conditioning 

• Community playground  
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Appendix C: Resident Survey Results  
In September 2016, 11 Madison residents were surveyed to identify interests, concerns, attitudes, and 

practices to inform the energy-empowerment program and establish a baseline. Note that support and 

oversight was provided to residents during the survey, but even with this support some of the questions 

were unanswered and others were incomplete. Every attempt has been made to accurately represent the 

information shared by each survey participant. 

Technology  

Residents were asked how many of the following technologies were in their home. All 11 residents 

answered these questions.  

Table 13. Technology Type 

 

Residents were asked which type of bulbs [compact fluorescent light (CFL) bulb, light-emitting diode 

(LED), or incandescent] they used in their household, and what percentage of the lighting was provided by 

each type of bulb. Photos of each of the three types of bulbs were provided. Eight residents answered this 

question.  

Technology Type Total Average Per Unit

Televisions 20 1.82

Televisions with Cable Boxes 15 1.36

Videogame Consoles 5 0.45

Desktop Computers 3 0.27

Laptop Computers 6 0.55

Ceiling Fans 4 0.36

Window Fans 5 0.45

Other Portable Fans 5 0.45

Air Conditioning Unit 3 0.27

Space Heaters 1 0.09

Programmable Thermostats 2 0.18

Dishwasher 1 0.09

Mini refrigerator 0 0.00

Clothes Washing Machine 7 0.64

Clothes Dryer 2 0.18

Technology Type Yes (%) No (%)

Do you use any medical equipment 

that uses energy? If yes, please 

provide more information.

0% 100%

Medical Equipment

Technology and Electronics

Cooling

Heating Equipment 

Big Box Appliances
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Table 14. Number of Lightbulbs by Type 

 

General Questions 

Residents were asked several questions regarding how much electricity they believed they used in 

comparison to the average apartment in the United States and the average apartment in the Madison 

Complex. Four of the residents stated that they used less than the average United State household and/or 

Madison Complex apartment; the remaining seven said they were unsure or did not answer the question.  

Residents were also asked to select from a list of eight items which represented the three largest users of 

electricity in their apartment (see Table 15). Clothes washers were the most consistently circled, with six 

respondents saying that they were one of the largest electricity users, followed by space heaters, air 

conditioning, and water heating.    

Table 15. Presumed Largest Electricity Users in Household 

 

Summer Comfort Level Questions 

Residents were asked about their comfort levels during summer months (June through September): 64% 

of residents said they are frequently (9%), almost always (18%), or always uncomfortably (36%) warm in 

their apartment during the summer. Three residents said they have air conditioning (see Table 13); 

however oddly six units stated they used air-conditioning to stay comfortable during the summer 

occasionally (9%), frequently (9%), or almost always (36%).  

Residents were asked about strategies they pursued to stay cool in the summer, other than running an air 

conditioner. Only a few answers were provided, but they include opening windows when cool outside, 

shutting curtains, and operating fans.   

Lastly, residents were asked how often they precool their apartment with nighttime air by opening their 

windows at night and closing their windows early in the morning to keep cool air in and hot air out. Only 

Technology Type 
% of Lightbulbs in 

Respondent Houses by 

Incandescent Light Bulbs 9.4%

CFL Light Bulbs 84.4%

LED Light Bulbs 6.3%

Total 100.0%

Lighting (Percent of Bulbs in Home)

Item Number of Times Circled

Clothes Washers 6

Space Heater 5

Air Conditioning 4

Water Heating 4

TV/Cable 3

Lighting 2

Stove 2

Computers 0

Other 0
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one resident responded “never”; the remaining residents said they do this occasionally (9%), frequently 

(18%), almost always (36%) and always (27%).   

Winter Comfort-Level Questions 

Residents were asked about their comfort levels during winter months (November through March). Unlike 

summer months, 82% of residents said they were never (27%), almost never (27%), or only occasionally 

(27%) uncomfortably cold in the winter. Only two residents said they are frequently uncomfortable. One 

resident said they have a space heater (see Table 13); however oddly six residents said they used space 

heaters to stay comfortable during the winter occasionally (18%), almost always (9%), or always (27%).   

Residents were asked about strategies they pursued to stay warm in the winter, other than running a 

space heater.  Only a few answers were provided, but they included shutting windows and doors, keeping 

curtains open when sunny, and wearing a sweater.  

Lastly, residents were asked how often they opened windows to reduce the temperature. Only one 

resident acknowledged doing this occasionally.  

Attitudes    

Residents were asked how strongly they agreed or disagreed with statements in Table 16. The following 

table shows the percentage of respondents who checked strongly disagree, disagree, neutral/unsure, 

agree, or strongly agree with each statement.   

Table 16. First Survey: Attitudes towards Global Warming 

 

Identifying Behaviors 

Each resident was asked to review a list of activities (see Table 17) that could be pursued to reduce 

electricity, and then asked to rank each of them in terms of difficulty. Residents were asked to consider all 

aspects of the changes, including the physical or mental effort required, the time or hassle involved, and 

any relevant monetary costs.  

Strongly 

Disagree
Disagree

Neutral/ 

Unsure
Agree Strongly Agree Respondents

Humans are responsible for global warming and climate 

change.
7% 0% 21% 36% 36% 14

Individuals need to take personal responsibility for 

protecting the environment.
7% 0% 0% 40% 53% 15

Humans were meant to rule over the rest of nature. 23% 38% 15% 15% 8% 13

Humans do not need to change their lifestyles to address 

global warming and climate change.
21% 50% 0% 29% 0% 14

I believe that my actions contribute to global warming and 

climate change.
7% 7% 13% 53% 20% 15

I believe that there are things that I can and should do to 

address global warming and climate change.
7% 0% 21% 43% 29% 14
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Table 17. How Easy Residents Consider Various Energy Efficiency Upgrades 

 

Residents were also asked to check one of the following options for each activity:  

1. I would like to START doing this  

2. I am already doing this  

3. I would like to do this more often   

4. I am NOT interested in doing this (or I am unable to do this) 

Only five residents filled in this section, so results should be considered with prudence. 

Very easy
Somewhat 

easy

Somewhat 

hard
Very hard

Replace lightbulbs with more energy efficient bulbs 64% 27% 0% 9%

Turn off the lights in our apartment whenever we are not using them 100% 0% 0% 0%

Turn off computers when not in use 100% 0% 0% 0%

Turn off video game consoles when not in use 100% 0% 0% 0%

Turn off exhaust fans when not in use 100% 0% 0% 0%

Reduce the number of hours the TV is on by 25% each day 90% 0% 10% 0%

Air dry at least 50% of our clothes (not using the dryer) 73% 18% 0% 9%

Use the cold wash and cold rinse settings on the clothes washer for at least 

4 out of every 5 loads
91% 9% 0% 0%

In summer, close blinds/curtains to reduce heat from the sun 100% 0% 0% 0%

In summer, use fans instead of air conditioning 73% 0% 18% 9%

In summer, precool the apartment (open windows at night and shut them in 

the morning) 
100% 0% 0% 0%

During winter, set the thermostat to 70 degrees or lower during the day 91% 0% 0% 9%

During winter, lower the thermostat setting by 10 to 15 degrees at night 55% 27% 9% 9%

During winter, lower the thermostat setting when we are away from home 91% 9% 0% 0%

During winter, keep shades/curtains closed at night 91% 9% 0% 0%

During winter, wear extra clothes to stay warm during the day 100% 0% 0% 0%

How easy do you consider each activity? 

Activity



P a g e  | 34 

 

Table 18. Opinion of Activities 

 

Demographic Questions and Contact Information  

All 11 respondents were asked a range of demographic questions, revealing a total of 38 people living in 

their households, including 12 teenagers. Lastly, they were asked how many people were home most of 

the day on weekdays. Of the 38 residents represented, 22 people were home most of the day on 

weekdays. Only one resident said that no one was home during the day.  

All residents had lived at Madison for more than one year with the majority (nine) having lived at Madison 

for more than 5 years.  

Lastly, residents were asked what ways were best to share information regarding the energy-

empowerment program. Pamphlets and community meetings were the most popular ways to share 

information followed by texts, emails, and posting information in a central location (see Table 19).    

Table 19. Best Communication Methods 

 

  

I would like to 

START doing 

this

I am already 

doing this

I would like to 

do this more 

often 

I am NOT 

interested (or 

able) to do this 

Replace lightbulbs with more energy efficient bulbs 40% 60% 0% 0%

Turn off the lights in our apartment whenever we are not using them 0% 75% 25% 0%

Turn off computers when not in use 0% 100% 0% 0%

Turn off video game consoles when not in use 0% 67% 0% 33%

Turn off exhaust fans when not in use 0% 100% 0% 0%

Reduce the number of hours the TV is on by 25% each day 33% 33% 33% 0%

Air dry at least 50% of our clothes (not using the dryer) 0% 80% 0% 20%

Use the cold wash and cold rinse settings on the clothes washer for at 

least 4 out of every 5 loads
33% 67% 0% 0%

In summer, close blinds/curtains to reduce heat from the sun 0% 100% 0% 0%

In summer, use fans instead of air conditioning 0% 25% 0% 75%

In summer, precool the apartment (open windows at night and shut them 

in the morning) 
20% 80% 0% 0%

During winter, set the thermostat to 70 degrees or lower during the day 0% 67% 0% 33%

During winter, lower the thermostat setting by 10 to 15 degrees at night 33% 0% 33% 33%

During winter, lower the thermostat setting when we are away from home 0% 67% 33% 0%

During winter, keep shades/curtains closed at night 0% 100% 0% 0%

During winter, wear extra clothes to stay warm during the day 0% 100% 0% 0%

Opinion of Activity 

Activity

Contact Method # of Respondents

Pamphlets Delivered to Your Home 6

Community Meetings 6

Texts 3

Emails 2

Posting information at Central Location 1
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Appendix D: Example Visuals of Engagement Program    

Example Collective Energy Use Poster    

Example of poster that was placed in Madison’s laundry room in February for everyone to see. The poster 

was available in English and Spanish.  
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Example Energy Efficiency Poster and Backside of Individual Handout  

Example of poster that was placed in Madison’s laundry room in February for everyone to see, 

encouraging various energy-efficiency measures. The poster was available in English and Spanish. The tips 

listed below were also provided on the back of every individual unit handout for the month of February.  
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Example of Individual Handout  

Example of individual handouts that were provided to each individual unit with their own specific data in 

February. The handouts were available in English and Spanish.  
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