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Executive Summary 

Electric utility program planners and administrators are continually challenged to 

integrate new and more cost-effective measures and energy saving programs in their 

demand-side management portfolios to reduce operating and capital costs, reduce 

carbon emissions to comply with environmental policies, and maintain customer 

satisfaction. Many utility DSM portfolios could achieve greater energy savings to meet 

these goals by applying insights from behavioral science and social marketing 

principles in their commercial building energy efficiency programs.  

 
Unlike the traditional use of financial incentives to achieve energy and peak demand 

savings, behavioral strategies such as energy usage feedback employs non-financial 

mechanisms to influence consumer energy use. Although gaining popularity in the 

residential sector through existing pilot initiatives, the energy usage insights provided 

to customers in utility feedback programs achieve notable energy savings in the 

commercial building sector; specifically the estimated feedback mechanism.  

 
The overall objective of this study is to quantify potential energy savings from the 

estimated feedback mechanism in a commercial DSM portfolio and to identify how 

normative comparisons help to motivate commercial building owners to reduce 

energy consumption in their buildings. 

 
This study explores the estimated feedback mechanism using statistical analysis 

software to disaggregate the total energy usage consumption in commercial buildings 

while providing a detailed report of end-use energy consumption to building owners 

and operators. The detailed report not only provides energy-end use information but 
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also a customized list of operational and retrofit recommendations to reduce energy 

consumption.  

 
While the feedback mechanism is based on the idea that consumers who are well 

informed about their current energy usage will be motivated to reduce consumption, 

the use of social norms and normative comparisons within each report has the 

potential to help motivate consumers when deciding to implement energy efficiency 

recommendations.  

 
Results indicate that behavior-based energy efficiency resources such as utility 

feedback programs, specifically the estimated feedback mechanism, can potentially 

generate an estimated total energy savings of 37,099,588 kWh across a diverse mix 

of commercial building types. 39% of the total potential energy savings identified were 

found in the education sector. 20% of the savings were found in office spaces and 

18% was identified in the food sales and service sector. These results reveal that 

behavior-based energy efficiency resources will not only realize energy savings for 

residential customers, but also realize notable energy savings for commercial, 

business customers and electric utilities wishing to capture additional energy savings 

in their DSM portfolios. 
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Introduction 

Demand-Side Management (DSM) 

Demand-Side Management is an electric utility-administered energy efficiency 

program that encourage the reduction of end-user or consumer demand for electricity 

through various energy efficiency strategies (Energy Information Agency, 2016). 

Demand-Side Management began during the energy crises of the 1970s when there 

was a drastic rise in world oil prices that significantly affected utilities and their 

customers (Eto, 1996). Eto also asserts that this rise in oil prices caused a public 

outcry of customers concerned about high utility bills. Additionally, the federal 

government and public utility commissions (PUCs) passed several laws and 

regulations in efforts to reduce emissions from the electric power generation process. 

These regulations increased the cost of new power plants which caused utilities to 

explore less expensive alternatives to power generation such as DSM programs to 

reduce operating and capital costs.  

 
Since the 1970s, the goal of demand-side management programs has been to defer 

the need for new, costly sources of power generation through energy efficiency. 

Financial incentives for the adoption of energy-saving technologies (e.g. energy 

efficient light bulbs or an efficient heating, cooling, and air-conditioning (HVAC) 

system) have been the most popular strategy for utility DSM programs (Eto, 1998). 

The incentive, usually in the form of a rebate, encourages customers to replace, 

upgrade, and modify existing energy consuming equipment. The lower costs 

associated with DSM programs have long been an attractive resource in an overall 
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portfolio of resources required for utilities to use in order to meet customer energy 

service needs. 

  
Additionally, DSM programs can directly influence customer satisfaction which is a 

top priority for most utilities in retaining customers. DSM programs give customers an 

opportunity to interact with utilities outside of monthly bill payments (Leuthauser & 

Weaver, 2010). This added interaction from energy efficiency education and 

resources allows room for a positive influence in overall perception, especially while 

utilities face scrutiny to reduce greenhouse gas emissions through government 

regulations and environmental policies.  

 
Pressing Environmental Policies 

In the United States, the electric utility industry contributes 31% of the total 

greenhouse gas (GHG) emissions (Environmental Protection Agency, 2016). Rather 

than reducing emissions, greenhouse gas emissions have increased since the 1990’s 

by 11%. Especially due to population increase, a greater demand on electricity, and 

the use of fossil fuels in the power generation process (EPA, 2016). While power 

plants that burn fossil-fuels are the dominant source for power generation, they are 

also the greatest emitter of carbon dioxide in the United States. These power plants 

generate electricity by burning fossils (e.g. natural gas, petroleum, coal), resulting in 

the combustion byproducts being released into the atmosphere. 

 
While DSM programs are mechanisms to reduce operating and capital costs, ancillary 

benefits of demand reduction through these programs include a reduction in GHG 

emissions from deferring the need for new sources of generation. While the electric 
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power sector remains the largest contributor of GHG emissions (31%) in the United 

States, environmental policies such as state-level Energy Efficiency Resource 

Standards (EERS) (ACEEE, 2016) and Renewable Portfolio Standards (NREL, 2016) 

are forcing utilities to drastically reduce these emissions. As a result, electric utility 

program planners and administrators are continually challenged to integrate new and 

more cost-effective measures and programs to not only save energy but also reduce 

greenhouse gas emissions to comply with government regulations. Since energy 

efficiency is the least expensive method of electricity generation and distribution (see 

Appendix A) (American Council for an Energy Efficient Economy, 2016), planners are 

focusing on optimizing DSM measures and programs to capture additional energy 

and demand savings from consumers. This effectively adds energy savings to electric 

utility company energy efficiency portfolios and program offerings to meet these 

pressing environmental policies. 

 
The Commercial Building Sector  

According to ACEEE (2016), the energy used in commercial buildings make up 18% 

of the total energy consumed in the United States. The building types that consume 

more than two-thirds of that energy are commercial buildings which include office, 

retail, educational, health-care buildings, and lodging. According to the EPA, (2016), 

the average commercial building wastes 30% of the energy it consumes through 

inefficient heating and cooling systems, and lighting. Figure 1 shows a typical 

breakdown of energy end-uses in commercial buildings. 
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Figure 1 –Berkeley Lab. (2009) 

 
Conversely there are several low to no cost opportunities to reduce energy 

consumption in commercial buildings such as adjusting thermostat set points and 

ensuring that lights are turned off in unoccupied spaces (ENERGY STAR, 2016). 

 
These simple solutions can be leveraged by utilities as commercial energy savings 

and a mechanism to improve customer satisfaction by enhancing the engagement 

with customers through demand-side management programs. Most utilities, 

especially investor-owned utilities (IOUs), place a large emphasis on improving 

customer satisfaction because there is a direct link between high customer 

satisfaction and higher stock prices, shareholder value, and higher credit quality 

(Leuthauser & Weaver, 2010). 
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Behavior-Based Energy Efficiency 

Historically, the electric utility industry has not experimented with behavioral 

programs in their DSM portfolios as they are in favor of heavily relying on the use of 

financial incentives for the installation of new, energy-efficient equipment (Hummer, 

2010). This is because these programs have raised several questions, including 

whether the energy savings can be directly attributed to the program, the longevity of 

the energy savings, and questions on whether or not the results are applicable to 

other programs (Energy Technologies Area (ETA), 2012). Understandably, utilities 

prefer the quantifiable and persistent energy savings associated with new equipment 

installations which allows for the easy calculation of DSM program cost effectiveness 

as well as the clear evaluation and verification of savings from these measures. 

However, according to Lawrence Berkeley National Laboratory, the concerns and 

uncertainties associated with behavior-based programs can be eliminated by 

providing measurable energy savings (2012). 

 
Unlike the traditional, financial incentive approach, behavior‐based energy efficiency 

strategies employ other, non-financial motivators to reduce energy consumption. 

These strategies typically employ various programs and mechanisms to achieve 

these goals such as customer outreach programs, energy usage feedback 

mechanisms, competitions, and benchmarking (ETA, 2012). Such strategies focus on 

changing an individual’s habits such as switching the lights off in unoccupied spaces, 

changing temperature set points on thermostats, or purchasing behaviors such as 

installing energy efficient appliances. While some behaviors may be more difficult and 

costly to change than others, “the non-financial influences of these mechanisms can 
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be powerful motivators that encourage people to reduce their energy consumption” 

(ACEEE, 2016).  

 
Some utilities use social marketing and normative comparisons as behavioral 

strategies and motivators by sending their residential customers home energy 

reports, which present that customer’s energy use relative to a similar home in the 

same geographic area. Companies such as OPOWER (2016), provide these types of 

behavioral mechanisms to utilities to implement normative comparison billing 

strategies.  They have provided energy savings that average1.5-3.5% per customer 

in residential pilot programs in the United States (Hummer, 2010). Empirical studies 

by psychologists and political scientists have shown that “information on social norms 

and normative comparisons can significantly affect individual behavior and induce 

people to conserve energy” (Hunt, 2009). 

 
Many utility DSM portfolios could achieve greater energy savings to meet aggressive 

environmental policy saving targets by applying the above mentioned types of 

behavior science and social marketing principles in their commercial building portfolio 

programs. 

 
In recent years, feedback programs have been recognized as a behavioral 

mechanism to provide deeper energy savings and higher customer satisfaction 

(Allcott 2012, Ehrhardt-Martinez 2010, Foster 2012, Mazur-Stommen 2013, Zalesny 

2012). Feedback involves utilities providing energy usage data to their customers 

based on the idea that consumers who are well informed about their current energy 

usage will be motivated to reduce consumption. There are two types of feedback (see 
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Appendix B): (a) direct feedback, which provides energy consumption information in 

real‐time, and (b) indirect feedback, which provides energy consumption information 

to the customer at some later point in time. The success of a feedback program 

critically depends on three factors: (1) how the information is displayed, (2) the 

frequency in which it is presented, and (3) how consumers are motivated to interact 

with and use the information (Haley, Mahone, 2011). Appendix B shows the different 

types of indirect and direct feedback mechanisms available. The following describes 

each feedback type:  

 
Indirect Feedback: 

1. Standard Billing: Displays the monthly energy consumption in (kWh), the unit 

price per kWh, and the total charges incurred. 

 
2. Enhanced Billing: Provides detailed information about energy usage patterns, 

statistics comparing historical and current usage, and or a normative 

comparison to other households.  

3. Estimated Feedback: Disaggregates the total energy consumption based on 

building characteristics, appliance information, and billing data. This feedback 

highlights how much energy is being consumed in each end-use piece of 

equipment. This information is typically provided in a web-based energy audit 

from the utility company. 

 
4. Daily/Weekly Feedback: Averages data while including information that 

allows consumers to review their meter and track their own energy usage. 
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Additionally, consumers are frequently provided with virtual energy 

consumption reports via the Web. 

 
Direct Feedback: 
 

5. Real-Time Feedback: Provides energy usage information as well as cost 

information in real-time. 

 
6. Real-Time Plus: Provides energy consumption and cost information that has 

been disaggregated by appliance (ACEEE, 2010). 

 
While utilities typically use standard billing as an indirect feedback mechanism to their 

commercial customers, greater savings can be achieved from the estimated feedback 

mechanism (Ehrhardt-Martinez, 2011). 

 
Multiple studies have been conducted regarding behavioral-based energy efficiency. 

These studies explored behavioral/feedback mechanisms in the U.S. residential 

market and concluded that feedback mechanisms deliver between 0.9% and 2.9% 

energy savings at the household level (Frankel, Heck, & Tai, 2013; Bozorgi, Prindle, 

& Durkee, 2014). 

 
However, very few studies have been conducted to analyze the energy savings 

potential for behavior-based feedback mechanisms in DSM portfolios for commercial 

markets “due to the varying nature of end energy uses and building types” (AEEA, 

2014). This study explores the estimated feedback mechanism, specifically web-

based energy audits and identifies how utilities can optimize their commercial DSM 

portfolio and capture additional savings for its commercial customers. 
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Research Question and Objectives 

The primary research question I address in this study asks how much energy can be 

reduced with behavior-based mechanisms in a commercial DSM portfolio. Within this 

broader question I examine how normative comparisons affect a commercial building 

owners’ decision to reduce energy in their buildings. 

 
The intent of this research is to help energy efficiency program planners and 

administrators make informed decisions when designing DSM programs by providing 

estimates of the range of savings they can expect when adding behavior-based 

mechanisms into their DSM portfolio. This research: 

1.) Quantifies potential energy savings from feedback mechanisms in a 

commercial DSM portfolio. 

2.) Identifies how normative comparisons help to motivate commercial building 

owners to reduce energy consumption in their buildings. 

Methods 

This research used FirstFuel, a field-proven building energy analytics platform that 

analyzes electric utility meter data for commercial buildings (FirstFuel, 2016). 

Through a combination of data science, building science and software expertise, 

FirstFuel uses statistical analysis from metered data, building characteristics, and 

weather data to disaggregate electric metered data and usage patterns of energy 

consuming equipment inside commercial buildings without physically visiting the 

building (FirstFuel, 2016). As shown in Figure 2, commercial building energy 
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consumption is comprised of several different end-uses including lighting, space 

heating and cooling, ventilation, and water-heating.  

 

 

Figure 2 - U.S. Energy Information Administration. (2008) 

 

These end-uses are typically measured in the form of aggregate, “whole building” 

consumption through the utility’s meter. Disaggregating this consumption allows for 

an in-depth analysis of individual energy consuming equipment and systems to 

evaluate and identify energy saving opportunities from specific, end-uses in 

commercial buildings. 

 
“FirstFuel’s analytics derive energy end-use breakdowns and subsequent energy 

conservation recommendations solely through deconstructing the unique time 

signatures, patterns, and weather response as reflected in a building’s specific 

energy usage” (FirstFuel, 2014). The analysis leverages two key variables that drive 

energy use in a building—weather and occupancy--to disaggregate the whole building 

consumption into end-use energy. The energy consumed for each end-use is then 
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compared against similar buildings in its local geographic area, as well as industry 

design parameters (e.g. American National Standards Institute (ANSI), American 

Society of Heating, Refrigeration, and Air-Conditioning Engineers (ASHRAE), and 

Illuminating Engineering Society of North America (IESNA)), to guide 

recommendations and evaluate the potential for energy savings (FirstFuel, 2016). 

 
Using FirstFuel’s advanced energy analytics platform to identify potential energy 

savings in commercial buildings, I worked with a team of energy consultants, electric 

utility representatives, and electric utility customers. Together, we engaged 174 

commercial buildings and utility customers to observe the behavioral effects and 

potential energy savings from the estimated feedback mechanism by providing 

customized energy assessment reports and the use of normative comparisons within 

these reports as a non-financial motivator. 

 
Data Acquisition 

FirstFuel requires two pieces of information: 12 months of interval electric 

consumption data and the building’s address. Interval data, or meter data that is 

collected every 15, 30, or 60 minutes is different from the consumption information 

that is found on traditional utility bills that are distributed each month. However, 

interval data provides insights into energy demand and the specific times during 

which the demand occurs. “Interval data provides a wealth of granular information” 

(Goel, 2015). 

 
Disclaimer: I am an energy efficiency consultant who currently works as a 

contractor to electric utility companies in the state of Georgia and Maryland. 
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Several legally binding agreements were signed before gaining access to the 

data used in this study. In order to safeguard our client and their customer’s 

proprietary information, I have de-identified the utility and customer information 

within this report. 

 
Screening 

1,223 meter sites were received from utility companies for customers and sites 

located in the states of Georgia and Maryland. These meters and buildings then had 

to go through a qualification process to ensure that each site could provide readily 

available data to be analyzed with the FirstFuel software. Of the 1,223 meters that 

were provided, 188 were disqualified from further screening. The disqualification of 

meters was based on two factors: data quality assurance (QA) and building behavior. 

The data QA disqualifications were a result of sites with less than 12 months of 

energy usage data or sites with two or more consecutive months of missing data. The 

building behavior disqualifications were a result of buildings that did not respond to 

weather profiles or sites that matched with non-building categories such as parking 

decks and parking lots. It is important to note that FirstFuel’s analysis capabilities 

were limited when it came to accounts whose meters served multiple buildings such 

as campuses and hospitals. These accounts were excluded from the sample as the 

analysis could only be performed on individually metered buildings. 

 
The remaining 1,035 sites were then analyzed and scored based upon multiple 

characteristics. FirstFuel’s analysis platform assigned each building a propensity to 

act (PTA) score. The PTA score ranks buildings on a scale of 0-1000 where zero 
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represents sites whose customers have the lowest propensity to make energy 

efficiency retrofits in their buildings and 1000 represents sites with the greatest 

propensity to make energy efficiency retrofits in their buildings. The higher score 

means that a building is more inefficient than one with a lower score, thus making 

them perfect targets for energy saving opportunities. An additional factor that 

contributed to the PTA score included a customer’s past participation in the utility’s 

existing DSM program. The assumption was that if the customer completed energy 

upgrades in the past, they would be more likely to pursue additional opportunities to 

save. 

 
Out of the 1,035 sites that were analyzed, 435 of the lower scoring buildings were 

omitted based on their lower scores to target a population of 600 high scoring sites. 

This was done in order to strategically make a better marketing impact per dollar, 

provide smarter customer recruiting, and yield the greatest potential for energy 

efficiency savings. These 600 sites included customers in various commercial 

segments including food sales and service, healthcare, office, education, retail, and 

warehouse. 

 
Recruitment 

With a population of 600 qualified sites, 174 customers were recruited as a result of 

convenience and random sampling via email and phone using a standard script to 

engage with the customer and gain permission to proceed with a full energy 

assessment of their commercial buildings (see Appendix C). The remaining 426 
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customers are currently pending recruitment; however, the completed sample of 174 

customers was used for this analysis. 

Audits 

After obtaining 174 verbal and written agreements from customers to receive an 

energy assessment of their buildings, the reports were generated. The assessment 

reports contained several key pieces of information including an executive summary, 

building information, current energy use, and estimated energy savings potential. 

Using the whole building consumption data, hourly weather and climate data, and 

physical building characteristics, the building’s total energy consumption was 

disaggregated into individual, end-use energy using FirstFuel’s analytics platform. 

The energy consumed for each end-use was then compared against like buildings in 

the local geographic area as well as industry design parameters to guide 

recommendations and estimate the potential for energy savings. This normative 

comparison of like buildings serves as the key mechanism to affect behavior and 

induce the decision maker to conserve energy in their building using the information 

presented in the reports. The assessment reports included the following sections: 

 
Building Summary 

The building summary portion of the assessment report contained general 

building information such as the address, building size, and type of business. 

The summary also included the assessment period which showed the 12 

month period of energy consumption. Additionally, the building summary 

included the energy savings potential that was identified from the data analysis 

and a horizontal scale (see Figure 3) that showed how efficient the building 
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Figure 3 - (FirstFuel, 2016) 

currently stands vs the increased efficiency expected after implementing the 

recommendations outlined in the report. These recommendations and 

associated savings included both operational beahvior changes such as 

adjusting temperature set-points, and retrofit recommendations such as 

replacing existing incandescent lights with efficient LED lighting. 

 

 

 

 

 

 

Where Does Your Energy Go? 

This graphic-heavy portion of the report gave an end-use breakdown of the 

building’s energy consumption as a percentage of total consumption including 

lighting, heating, cooling, ventilation, plug loads, pumps and miscellaneous 

uses (e.g. water heating) to benchmark the energy demand (see Figure 4).  

 
Most relevant to behavioral change, this section included an energy intensity 

scale that showed how the building's end use energy intensity compared to its 

peers.  
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Figure 4 - (FirstFuel, 2016) 

When Do You Use Energy? 

This section analyzed the energy consumption for every hour of the year and 

made energy saving recommendations based on this analysis (See Figure 5).  
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Figure 5 (FirstFuel, 2016) 

 

 

Horizontally, the graph depicted the time of day; vertically, the graph depicted the 

days of the year. Red indicates intervals of high energy demand, green indicates 

intervals of low energy demand, and yellow indicates the average demand. Relative 

heating (HDD) and cooling (CDD) degree days are shown in red and blue (e.g. 

December 1st and July 1st). 
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How Can You Save Energy? 

This section of the report provided customized energy saving 

recommendations while quantifying total annual cost and energy savings. The 

section continued with a detailed analysis of current practices and provides 

actionable recommendations on how to improve efficiency. 

 
This section concluded with resources for utility DSM program rebates for 

implementing each recommended measure. 

 
 
Presentations 
 
After completing each assessment report, the findings were presented to each 

customer via a virtual webinar and or an in-person meeting. 174 reports were 

presented to each customer via virtual webinar. The results of the completed 174 

reports and presentations are highlighted in the final analysis. 

 

Survey 

After being presented with the assessment reports each participant received an 

energy savings checklist (see Appendix D) that served as a project planning 

document. The checklist included each of the energy saving recommendations listed 

within the report along with their corresponding annual kilowatt hour savings. The 

checklist also included a yes or no column along with an application date which acted 

as a form of commitment to implement the desired recommendations. 
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Customers then selected the desired recommendations they planned to implement. 

These recommendations and associated energy savings were then compiled and 

analyzed as total planned savings. These planned savings were then used to provide 

estimated actual portfolio savings. 

 
 
Results & Observations 

Results of this study identified 597 individual energy conservation measures across 

the 174 commercial buildings. The conservation measures consisted of both 

operational recommendations as well as retrofit recommendations with an estimated 

total energy savings potential of 37,099,588 kWh.  

 
During the assessment report presentations, 48 customers (28%) committed to 

implementing one or more of the recommendations that were presented which 

resulted in a total planned savings amount of 6,946,780 kWh (19% of the total 

potential savings). Both the planned and potential energy savings were generated 

from a diverse mix of commercial customers including: education, office, food sales 

and service, etc… (See Figure 6). 
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Sum of Potential kWh Savings per Commercial Sector 

 

Figure 6 - FirstFuel (2016) 

 
 

From the commercial sector mix above, 39% of the total potential energy savings 

identified were found in the education sector. 20% of the savings were found in office 

spaces and 18% were identified in the food sales and service sector. Figure 7 below 

shows detailed analytics of the planned energy savings from each participant in their 

respective commercial sectors. 
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Sum of Planned kWh Savings per Commercial Sector 

 

Figure 7 - FirstFuel (2016) 

 

The total planned savings that were selected by each participant who decided to plan 

for implementing one or more of the recommended energy saving measures resulted 

in 33% education sector savings, 22% office building savings, 18% 

warehouse/storage savings, and 11% savings in the food sales, and service sector. 

Figure 8 below provides a comparison of the total potential versus the planned 

energy savings per commercial sector. 
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Sum of Potential vs. Planned Savings per Commercial Sector 

 

Figure 8 - FirstFuel (2016) 

 

Actual energy savings from the post-implementation of each energy conservation 

measure would be an ideal metric to capture; however, none of the planned 

measures have been implemented at this time. This is discussed in more detail in the 

“further research and conclusion” section below. 
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Discussion 

The results of this study indicate that behavior-based energy efficiency resources 

such as utility feedback programs, specifically the estimated feedback mechanism, 

are expected to not only realize energy savings for residential customers, but also 

realize notable energy savings for commercial and business customers. 

 
Additionally, while social norms and normative comparisons were used within the 

estimated feedback mechanism and yielded notable estimated energy savings, it is 

difficult to assess if these normative comparisons helped to influence decision 

making. Follow up surveys to each participant would be useful in attempting to 

directly link this behavioral strategy to the actual energy savings. 

 
Furthermore, in 2012, the commercial DSM program energy savings target for 

Georgia Power as highlighted in their 2013 Integrated Resource Plan was 203.3 GWh 

(Gigawatt hours). Employing behavior-based energy efficiency resources such as the 

estimated feedback mechanism would have made a potential energy savings 

contribution of 23.6% toward this goal. The implemented planned savings from this 

study would have potentially made a 3.6% energy savings contribution to the program 

goal, assuming the building owners follow through on their planned commitments. 

 
Lastly, the results of this study indicate the need for further research, especially when 

observing the total estimated potential energy savings compared to the estimated 

planned energy savings highlighted in Figure 8 above. 
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Further Research & Conclusion 
 
 
While the results of this study revealed the estimated savings potential of behavior- 

based energy efficiency mechanisms in utility feedback programs, the results also 

indicate the need for additional research and considerations to bridge the gap 

between planned and potential energy savings. As mentioned above, actual energy 

savings from the post-implementation of each energy conservation measure would be 

the ideal metric to capture in order to evaluate true energy savings; however, at the 

time of this report, none of the planned measures had been implemented. The 

difference between potential savings and actual savings is known as the energy 

efficiency gap (Hirst & Brown, 1990). This gap exists because of several structural 

and behavioral barriers including limited funds for capital improvement projects, 

consumer perception of energy use and efficiency, and the preconceived risks of 

investing in energy efficiency. Further research would need to take a detailed look at 

potential barriers that may also affect decision making to implement energy efficiency 

recommendations. 

 
Second, FirstFuel’s energy analytics platform does a thorough job at disaggregating 

commercial building energy consumption into individual end-use energy and 

uncovering equipment and operational inefficiencies; however, additional research 

and follow up surveys are needed to determine if the use of social norms are effective 

tools to motivate behavior change.  

 
Third, the sample population used within this study was randomly selected from a 

larger sector mix of commercial customers and buildings that were screened based 
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on the efficiency of their energy consumption. This approach attempted to target 

highly qualified customers; however, in a future study I believe that greater savings 

can be achieved by narrowing the population to a specific sector of customers. 

Figure 8 above clearly highlights the large gap in potential vs planned savings in the 

education, office, and food sales and service sector; narrowing the focus to target 

these specific sectors could potentially yield additional savings in future studies. 

 
Additionally, this study revealed that when planning to implement behavior-based 

energy efficiency programs several obstacles and barriers are to be expected, 

especially when seeking access to energy usage data. The deployment of this multi-

step project began with one of its biggest and most critical hurdles which included 

data acquisition. Without access to energy usage data this study would not have 

been possible. However, third-party access to energy usage data raises concerns as 

they relate to privacy and security. While the intent of having access to this data is to 

provide valuable insights on energy usage and make efficiency recommendations, 

interval data or data that is collected at defined time intervals can expose customers 

to potential risks. For example, both criminals and law enforcement can use this 

information (SEEA, 2012). Criminals can target a business during non-operating 

hours as indicated in energy usage patterns. Law enforcement can also track energy 

usage data for potential illegal activities. 

 
Lastly, this study opens the door for more conversation and research pertaining to 

behavior-based energy efficiency mechanisms within the commercial building sector. 

While the results of this study are not generalizable due to the varying nature of 
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building characteristics, usage patterns, weather influences, customer preferences, 

and geographic locations, the methods are and can be used to capture additional 

energy savings in a utility’s commercial demand-side management portfolio. 
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Appendix 

 

A: Energy Efficiency Costs Utilities 2 to 3 Times Less Than Traditional Power 
Sources 

 

B: Feedback Types for Energy Efficiency Programs 
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C: Engagement Script 

“Hi, I’m Kevin Thompson, a representative from your utility 
company. We are using a new software tool that provides a 
detailed energy analysis and money savings recommendations for 
your building based on your energy bills.  

Based on an initial analysis, we believe that your building is a 
perfect fit for this tool and has a lot of savings potential. These 
energy savings help us meet our electricity savings goals, while 
also helping to reduce your utility bills. Would it be okay with you 
if we use this new tool to run a no-cost energy analysis to identify 
specific savings opportunities?”  

 

 

D: Planning Document Survey 
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