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ABSTRACT 

 
Self Help Credit Union, a leading provider of loans to small businesses and disadvantaged persons across 
the country, is seeking to improve the energy efficiency of its North Carolina retail bank buildings in 
accordance with its company-wide sustainability objectives.  Our project’s objective was to assist Self-
Help in understanding the energy use of its retail bank branches, and to identify and recommend cost-
effective energy efficiency improvements and an employee engagement initiative that would lead to 
more efficient energy consumption habits among employees. 
 
Improving energy efficiency may be achieved by investing in energy efficient technologies and reducing 
energy consumption through behavioral change. Our project was divided into two parts: an energy audit 
dedicated to finding opportunities for investment in energy efficient technologies, and the design of an 
energy competition dedicated to the behavioral aspects of saving energy. For the energy audit 
component, we conducted an on-site audit of the South Asheville retail bank branch to collect the data 
necessary to build a sophisticated model of the building’s energy use in the program eQUEST. We then 
utilized insights from this model to recommend cost-effective energy efficiency investment 
opportunities for the branch. For the energy competition component of our project, we conducted a 
literature review of behavioral economic theory and social marketing to inform the design of a retail 
bank branch competition framework intended to heighten employee awareness of energy efficiency and 
instigate behavioral change.  
 
The results of the energy audit suggest Self Help Credit Union should invest in a programmable 
thermostat and purchase 150 4ft 25w florescent bulbs for its South Asheville branch. If implemented in 
tandem with reducing the water heater supply temperature to 120 degrees and implementing 
aggressive power-save settings on company equipment, the audit will reduce annual building electricity 
use by 39.5% and save approximately $3,250 per year. Our research on behavioral economics and social 
marketing led us to conclude that designing a competition framework would be the most effective way 
to habituate energy efficient behavior at Self-Help’s retail bank branches.  Our competition spans six 
months and is divided into six themed mini-competitions (Thermostats, Lighting, Transportation, 
Recycling, Electronic Appliances, Water Heating and Conservation), with points allocated for different 
energy efficient actions.  
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Introduction 

Energy is at the heart of most critical economic, environmental and developmental issues facing the 

world today. Fossil-fuel based economies have led to an array of severe impacts on the environment and 

society including climate change and geopolitical conflicts (Jaffe, 2004). And, with rising energy costs, 

energy conservation and energy efficiency have become attractive low-cost ways to reduce energy 

demand.  Increased energy efficiency and conservation can be achieved by using more efficient devices 

and technologies, and by reducing energy consumption through behavioral change.  These measures 

can also unlock significant financial benefits.  A 2007 McKinsey and Company report on reducing U.S. 

greenhouse gas emissions suggested that commercial building efficiency measures would result in an 

annual net benefit of $18 billion by 2030. The energy efficiency measures analyzed included: 

substitution of advanced lighting technologies (e.g. CFLs and LEDs) for inefficient lighting; increased in-

use efficiency and reduced stand-by losses in office equipment; more efficient HVAC equipment in initial 

installation and retrofits; better insulation and air tightening in building shells; and more efficient 

commercial water heaters.  As a result, a wide range of stakeholders, including building owners and 

corporate tenants, stand to benefit from increased adoption of building efficiency measures (McKinsey 

and Company, 2007).  This client-centered Master’s Project aims to assist one such building owner, Self-

Help Credit Union, in capturing the financial benefits from increased energy efficiency by recommending 

energy efficiency investments similar to the measures mentioned in the McKinsey report and by 

fostering energy efficient behavior at Self-Help’s retail bank branches.   

Our Client: Self-Help Credit Union 

Self-Help Credit Union (Self-Help), headquartered in Durham, NC, is one of the nation’s leading 

community-development lenders, credit unions and real estate developers. Since 1980, Self-Help has 

accessed funding sources such as deposits, grants and other investments from individuals and 
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institutions, to provide banking, home and small business lending, community facilities lending, real 

estate development and socially responsible investments. Their mission is “to create and protect 

ownership and economic opportunity for all, especially people of color, women, rural residents and low-

wealth families and communities”. (http://www.self-help.org/about-us) Driven by this mission, Self-Help 

has provided financial support of over $5 billion to small businesses, non-profits, and home buyers. 

As an organization that also attaches importance to environmental sustainability, Self-Help has 

developed a portfolio of triple-bottom-line commercial loans that prioritize social equity, economic 

development and environmental benefits (http://www.self-help.org/about-us/policy-

initiatives/environmental-stewardship-initiative-1). Self-Help has hired a full time Green Initiatives 

Manager, Melissa Malkin-Weber, who is the point-of-contact for our Master’s project.  

Project Objectives 

The goal for our project was to deepen Self-Help’s understanding of energy usage in its buildings, 

specifically its retail bank branches, and to identify and recommend energy efficient solutions.  In 

addition, Self-Help was already considering developing an energy awareness campaign for its employees 

and sought our assistance in designing an effective initiative that would lead to greater energy efficient 

behavior.   

The specific tasks undertaken as part of this project were to: 

 Conduct an energy assessment of one of Self-Help Credit Union’s retail bank branches to 

identify and recommend energy efficiency investments that are financially feasible. 

 Design an energy competition framework and toolkit for Self-Help Credit Union’s retail bank 

branches to heighten awareness of energy usage and to begin to habituate energy efficient 

behavior in the employees.  

 Write six monthly energy education booklets to be used as a reference. 

 

http://www.self-help.org/about-us
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Retail Bank Branch Energy Audit 

On 14 November 2011, our team traveled Asheville, North Carolina to conduct an audit of the Carolina 

Mountain Credit Union, one of Self Help Credit Union’s ten retail branches. The section below details the 

full scope of the team’s work on the technical energy audit, including a brief introduction to the practice 

of energy auditing, a summary of our audit methodology and a discussion of our findings and 

recommendations to our client. 

Materials and Methods 

Energy Auditing 

Energy auditing is the practice of evaluating how a building uses and pays for energy, and of 

recommending strategies to save money by reducing total building energy consumption (Thumman, 

2008). Audits typically involve four distinct phases: first, the auditor performs a utility cost analysis to 

understand daily and seasonal patterns in building energy use and how these temporal patterns interact 

with the utility rate structure. Second, an on-site walk through is conducted to collect information about 

key building energy use variables such as building construction materials, HVAC system type and 

lighting/equipment types and densities. Next, the auditor creates and calibrates an energy use baseline 

for the building, often using sophisticated building modeling software tools. Last, a variety of energy 

conservation opportunities are modeled (preferably with building modeling software) for cost and 

impact on building energy use (Krarti, 2011). Energy audits have grown in popularity over the past thirty 

years as auditing techniques have improved and governments and utilities have offered incentives for 

building retrofits stemming from a desire to increase building sector energy efficiency (Hansen, 2004). 

The increased popularity of audits is also attributable to their effectiveness: no or low-cost operational 

changes in buildings often yield 10%-20% reductions in energy costs, while changes requiring capital 

investment often yield between 30%-50% reductions in energy costs (Capehart et al, 2009). 
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Model Selection & Description 

To assist in our analysis, we sought a sophisticated building modeling tool capable of capturing the 

dynamic, interactive effects of several energy use variables including the building shell, the heating, 

ventilation & air conditioning (HVAC) system, weather, and building usage patterns. Several criteria 

informed our model selection process. We required a model that had been rigorously vetted and widely 

used by reputable institutions, was affordable, and offered the ability to simulate the impact of changes 

to the building design. We also needed the model be relatively user-friendly. This requirement was less 

for our own benefit than for our client’s; we hope our work will define a simple, easy-to-use process the 

company can learn and replicate in future assessments of company buildings.  

After researching and rejecting a number of possible modeling platforms, including EnergyPro (too 

expensive), EnergyPlus (too difficult to use), BEopt (too untested) our group settled on eQuest as the 

model we would use for our project.1 The matrix below helped inform our decision process. 

Figure 1. Decision matrix of possible building simulation choices 

Software Cost Widely Used? Simple interface? Developer 

eQUEST2 Free Industry standard Yes US DOE 

EnergyPro3 $800 CA state programs Yes EnergySoft, Inc. 

BEopt4 Free Relatively new, no 
evidence of wide use 

Yes NREL 

EnergyPlus5 Free Relatively new, used in 
SF federal building 

Reads txt input, 
GUI as add-on 

US DOE 

eQuest was developed in the late-1970s through a collaboration between the U.S. Department of 

Energy, Lawrence Berkeley National Laboratory, NASA and the utility industry. Since its inception it has 

                                                           
1
 -In this analysis, we  used eQUEST version 3.63b, released in 2009.  

2
 eQUEST website: http://www.doe2.com/equest/ 

3
 EnergyPro website: http://www.energysoft.com/main/page_energypro_ep_information.html 

4
 BEopt website: http://beopt.nrel.gov/ 

5
 EnergyPlus website: http://apps1.eere.energy.gov/buildings/energyplus/ 
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undergone continuous refinement and calibration, and stands today as the “most widely recognized and 

respected building energy analysis tool in use today” (Hirsch, 2009). It is free to download, and, crucially, 

highly user-friendly. The name “eQuest” is a partial acronym for “Quick Energy Simulation Tool”—an 

indication of its purpose as a tool accessible to inexperienced modelers, yet sophisticated enough to 

meet the demands of professional contractors and auditors. The software’s central feature is its 

“Building Creation Wizard”, graphical-user-interface that simplifies the modeler’s experience to the 

intuitive task of entering observed values into well-defined data fields. After testing the software, our 

group decided that eQuest was straightforward enough that our work could be easily continued by our 

client after our graduation. 

A full accounting of the eQUEST model’s mathematical underpinning is beyond the scope of this paper.6 

It is nevertheless important, however, to establish a basic understanding of the some critical features of 

the model’s construction and how information flows through the model as it is converted from inputs 

into outputs. A flow chart describing the basic structure of the eQUEST model is shown in Figure 1, 

below, followed by a description of the model’s key relationships and processes.  

 

 

 

 

 

                                                           
6
 For a full accounting of the math behind the model, please see the DOE-2 Engineers Manual – Version 2.1A, 

found on the eQUEST homepage. 
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Figure 2. eQUEST Model Flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Lawrence Berkeley National Laboratory. “Overview of DOE-2”. http://gundog.lbl.gov/dirsoft/d2whatis.html 

 

As the first step in the model, input data is entered into the Building Description Language (BDL) 

Processor, which checks that all data is in the proper format and that all values are within the required 

range (Cappiello, et al, 1982).  Next, the BDL Processor calculates “response factors” indicating the heat 

flux through each of the building’s outward-facing surfaces (i.e. wall, roof, window, door) given 

insulation levels, building construction materials and indoor/outdoor air temperatures. The BDL 

Processor then calculates “weighting factors” indicating how much of the heat entering the building 

from each source (solar radiation through windows, energy from lights/people/equipment, conduction 

through walls, etc.) is stored in the building’s mass and how quickly that stored energy is released as 

heat into the building environment. Response and weighting factors are a vital part of the calculations 

contained in the “Loads and Systems Program” that is subsequently run using the input data files 

prepared by the BDL Processor.   
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The Loads and Systems Program calculates the heating or cooling loads in the building for every hour of 

the year given building use/ambient weather conditions during that hour. Heating or cooling loads are 

defined as the rate at which energy must be added to or removed from a room to maintain the indoor 

air temperature specified by the thermostat settings. Using the response and weighting factors 

calculated previously, the building operating schedule, and average hourly weather data (notably 

temperature, wind speed/direction, cloud cover and sun angle) at a reference location near the building 

site, algorithms in the Loads and Systems Program are able to simulate a set of heating or cooling loads 

per unit time (BTU/hr) for each hour of the year. The Loads and Systems Program also calculates the 

electricity needed to power the building’s lights/equipment during each hour of the year given user-

defined buildings schedules and lighting/equipment usage intensity values. 

Next, the “Plant Program” uses the thermal loads calculated by the Loads and Systems Program to 

determine the amount of energy (kwh for electric systems; therms for gas systems) needed to power 

the HVAC equipment. The Plant Program consists of algorithms that convert hourly thermal loads 

(BTU/hr) to hourly kwh or therm requirements given input data such as the number of systems of each 

type (gas furnaces, electric resistance heaters, heat pumps, direct expansion coils), furnace and air 

conditioner size and efficiency,  and water heater size, temperature and efficiency. The hourly 

lighting/equipment energy requirements are added to the hourly thermal energy requirements to arrive 

at the building’s total energy demand for each hour of the year. 

Finally, the “Economics Program” simulates the total cost of building energy use by overlaying a user-

defined utility rate schedule on the hourly energy demand profile created by the Plant Program. The 

Economics Program creates several output reports including monthly and annual building energy 

consumption by end-use, monthly and annual peak energy demand by end-use, and projected monthly 

utility bills. Used in conjunction with the Energy Efficiency Measure Wizard, a feature of eQUEST that 
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models the combined effect of multiple user-defined building efficiency improvements, and provided 

with the firm’s discount rate and the capital and maintenance costs of each proposed improvement, the 

Economics Program is also capable of calculating the life-cycle savings characteristics (i.e. net present 

value, internal rate of return, payback period) of each proposed efficiency measure. 

Audit Preparation and Results 

Prior to the on-site energy audit in Asheville, our team developed a checklist of the data to be collected 

during our assessment by studying the inputs required in the model. The audit outline (Appendix A) was 

the product of this effort, and helped guide our on-site assessment, ensuring that no vital pieces of 

information would be missed. Our team also studied the building’s utility bills and utility rate structure 

to develop initial hypotheses about how utility cost reductions could be most effectively achieved. The 

bank uses Progress Energy’s “Small General Service – Time of Use” rate structure, wherein $0.0567/kwh 

is charged for on-peak electricity use, $0.044 is charged for off-peak electricity use, $7.48/kw is charged 

for non-summer on-peak energy use, and $10.10/kw is charged for summer on-peak energy use.7 The 

most salient finding from our initial utility cost analysis was what struck us as an unusually low ratio of 

on-peak to off-peak electricity use: in the winter an average of just 34.5% of electricity use came on 

peak, while during the summer just 52.4% of electricity use came on-peak. This is a positive trend in the 

sense that off-peak energy is considerably cheaper with a time-of-use-based rate schedule; still, 

however, every effort should be made to curtail off-peak energy use given an opportunity for substantial 

reductions. During the audit, we made sure to investigate the probable cause of the unusually low ratio 

of on-peak electricity use. 

Our team spent the afternoon of 14 November 2011 in the offices of the Carolina Mountain Credit 

Union, talking to employees about their energy consumption behaviors, measuring insulation levels, 

                                                           
7
 “Summer” is defined as April-September; “winter” is defined as October-March. “On-peak” is defined as 10am-

10pm during the summer and 6am-1pm & 4pm-9pm during the winter. “Off-peak” is defined as all non-on peak 
times. 
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counting lightbulbs, noting thermostat levels, copying appliance model numbers for future reference, 

and diagramming ventilation zones, among other tasks. The full results of our on-site data collection 

effort are given in the bold text in Appendix A, while a summary of notable baseline building 

characteristics are provided in the table below. 

Figure 3. Summary of notable audit findings 

Building Characteristics 
 

Room Type 
Lighting 
W/Sqft 

Plg Lds 
W/Sqft 

Square Feet 5510 sq. ft.  Private offices 1.83 1.0 

Building Schedule 8-6 M-F,  
no holidays 

 Copy Room 1.37 1.0 

Thermostat setpoint (summer) 68°  Lobby 1.08 0.3 

Thermostat setpoint (winter) 72°  Restrooms 0.29 0.1 

Heating system size 28.1kw  Conference Room 0.24 0.3 

Cooling system size 5 tons  Kitchen/Food Prep 0.55 2.5 

Cooling system efficiency 8 SEER  Storage (conditioned) 0.56 0.5 

Attic Insulation R-30  Storage (unconditioned) 0.06 0.5 

Wall Insulation R-11  Building Face Window coverage percent 

Window U-factor 0.3  East 14.6% 

Window SHGC 0.29  West 25.7% 

Water heating supply temp. 135°  North/South 6.7% 

 

Model Creation & Validation 

Several critical assumptions were made in creating the model. First, the HVAC units and windows were 

old enough that efficiency values proved difficult to come by; their efficiencies were estimated based on 

several phone conversations with employees of the manufacturing companies. Second, using our 
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manual counts of light bulbs and appliances from the on-site assessment, we needed to convert lighting 

and plug-load intensity into W/Sq ft for every room in the building in order to convert the 

measurements into the units required by eQuest. These conversions were made by approximating the 

usage percentages of each lighting fixture and piece of office equipment in the building based on 

conversations with building employees. Last, we used eQUEST’s “intelligent default” values where we 

were unable to find actual values. The most notable example of a default value in our model was with 

building air infiltration rates, where we lacked the blower-door equipment needed to make the required 

measurements. eQUEST’s method of producing “intelligent” default values to estimate missing data 

fields is described thusly in the overview document provided on eQUEST’s homepage: “[The intelligent 

default system] collects the most important information first, which is used to refine the defaults for 

later, more detailed inputs….Once you are satisfied with the level of detail you have provided…. the 

wizard provides any missing information using eQUEST’s hierarchical default process.” (Energy Design 

Resources). Given the resources available to our group and our level of building science expertise, it was 

necessary to rely on a small number of eQUEST’s intelligent default values in creating our model.  

We performed a sensitivity analysis to estimate the degree of error introduced in the model as a result 

of using eQUEST’s default building air infiltration rate. Our method was to define the relationship 

between air infiltration rate and overall building energy use by running a series of model simulations 

where all input variables were held constant except the air infiltration rate, which was increased or 

decreased by a fixed increment each time. This investigation revealed that the relationship between air 

infiltration and overall building energy use in eQUEST is defined by a constant linear function: for every 

5% increase or decrease in the rate of building air infiltration, overall building energy use increases or 

decreases by 1%. Thus, if the true building infiltration rate were 25% higher than eQUEST’s assumption, 

the model’s would underestimate building energy consumption by 5%.  
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Fig 4. 3D modeled building rendering (left); actual building (right) 

      

 

Given the uncertainties described above, it was especially important to validate the accuracy of the 

model by comparing the simulated monthly energy use data to the observed building energy 

consumption as recorded in monthly utility bills. The first step in this process was to upload hourly 

weather data for Asheville for the period in question (May 2011-January 2012), so that the model was 

calibrated to the actual weather in Asheville, rather than the average regional weather for the time 

period.8 Next, we plotted a trendline of the simulated building energy use versus the actual building 

energy use. If the model had predictive power, the simulated trendline would closely track the actual 

trendline. The result of this comparison is shown in the figure below. 

 

 

 

 

 

 

 

 

                                                           
8
 Note that only nine months of energy data were available because the office did not open until May 1, 2011. 
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Fig 5. Model validation test: simulated vs. actual energy use 

 

The figure above shows a plot of the simulated building energy use versus the actual building energy use 

in the Asheville building. The simulated energy use trendline appears to track the actual energy use 

trendline closely: the simulation captures the slight rise in energy use during the warm summer months, 

the depression in energy use during the mild spring and fall, and a large spike in energy use during the 

cold winter months. However, it is important to run a statistical test to confirm the validity of our model. 

Confirmation of model validity is accomplished by calculating a coefficient of determination (R2) 

describing the extent to which the simulated building energy use describes the observed energy use, 

then testing for whether the model explains enough of the observed data for model to be considered 

significantly predictive of actual energy use. If the simulation meets the significance criterion, we may 

reject the null hypothesis that the simulated building energy use curve does not predict actual building 

energy use, and proclaim our model to be valid. 
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Step 1: Calculate coefficient of determination (R2) 

The R2 value is calculated via the formula:           
     

     
   

Where: 
SSerr = Sum of the squared variance between the modeled building energy use and actual building energy 
use for each month  
SStot = Sum of the squared variance between the modeled building energy use and the mean modeled 
energy use for each month. 
 
Given the following data table: 

 

We find that:      (
     

     
)      

      

       
       

And: √           

An    value represents the proportion of variability in a data set (in this case the actual utility data) that 
is explained by a given model. Thus, given an     value of 0.972, we conclude our eQUEST model 
explains 97.2% of the variability in observed building energy use. 
 

Step 2: Determine whether    value is statistically significant 
To test the significance of this correlation coefficient, we calculate the appropriate t-statistic and 
observe whether it exceeds the minimum threshold required for significance. 

   √
   

        where n = number of observations 

   √
   

    
      √

   

       
       

Given seven degrees of freedom, the critical t-statistic threshold to establish 99.9% significance level is 
4.79. Given that our calculated t-statistic of 15.59 exceeds this threshold, we may reject the null 
hypothesis that the model fails to explain reality, and conclude with greater than 99.9% confidence that 
the model is valid and has predictive power. 

 

Simulated 

kwh/day

Actual 

kwh/day SSerr SStot

May 156.1 164.7 73.13 5302.7

June 179.3 172.7 44.46 2461.7

July 198.4 196.0 5.53 934.0

August 199.0 192.8 38.34 895.0

September 149.0 169.9 438.20 6391.8

October 198.4 213.7 235.80 934.0

November 268.3 274.2 34.23 1551.2

December 335.5 342.3 47.03 11349.8

January 376.5 354.0 505.74 21757.1

Average 228.9 Total 1422.46 51577.2
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Results 

Subsequent to establishing the accuracy of our eQuest model, our team measured the impact of an 

array of energy efficiency improvements to the building’s design. First, however, it was necessary to 

establish a detailed baseline of current office energy-use patterns. The results of this baseline simulation 

are shown below. 

Fig 6. Baseline Building Energy Use Patterns 

 

         

As of November 2011, the building used approximately 86,500 kWh of electricity annually.9 Of this 

energy, the largest portion is consumed by space heating (43%), followed by equipment/appliances 

(17%), lighting (16%), and space cooling (13%). Electricity use spikes dramatically in the winter as the 

electric furnace runs virtually non-stop, dips in the spring and fall, and picks up slightly in the summer as 

the share of electricity devoted to space cooling increases.  

                                                           
9
 The building runs exclusively on electricity. It does not use gas. 
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Insights from our on-site audit informed our selection of energy efficiency measures to test with the 

model. One observation we made almost immediately upon entering the building was that the air 

temperature was very warm—almost uncomfortably so. Our investigation into the thermostat settings 

revealed that the temperature was set excessively high (72 degrees on that day), and that the 

thermostat was essentially always left on overnight. Thus, we made a note to model the effect of buying 

a programmable thermostat set to more moderate temperatures. We also hoped to model the impact 

of installing less energy-intensive fluorescent lighting10 (25w bulbs in place of 32w bulbs), increased use 

of power-saving functions on office computers and equipment, a lower temperature setting on the 

water heater, and the replacement of the air conditioning unit and an old refrigerator in the break 

room. We were told that the office had no appetite for overly disruptive or capital-intensive measures, 

which ruled out an analysis of the possibility of switching from electric to gas heating.11 Additionally, the 

office already had excellent insulation (R-30 in the attic and R-11 in the walls), so an analysis of 

insulation replacement was ruled out as well. 

The results of the energy efficiency runs are shown in the chart below. Note that each successive row is 

additive with respect to the previous line; for example the “Lighting” scenario includes the “Thermostat” 

scenario, and the “16 SEER AC” line represents all efficiency measures applied in unison. 

 

 

 

                                                           
10

 We ruled out LEDs as a lighting option due to their high cost. A representative 48 inch, T8, 25 watt CFL tube costs 
$4.43/bulb whereas a 48 inch, T8, 17 watt LED tube costs $74.99/bulb. From an economic standpoint, the high 
capital cost of the LED bulb does not make up for its lower operating cost, especially given our client’s emphasis on 
payback periods of less than three years. 
CFL tube: http://www.1000bulbs.com/product/54511/F-32T8ADV830.html 
LED tube: http://www.ledlight.com/t12-t8-led-tube-light-4foot-17-watt.aspx 
11

 We also ruled out replacing the furnaces because all electric furnaces have roughly the same efficiency. The 
relative amount of electricity electric furnaces use is a function of their size, and we determined that these heating 
units were properly sized.  

http://www.1000bulbs.com/product/54511/F-32T8ADV830.html


16 
 

Fig 7. Energy Efficiency Measure Scenarios 

 

This chart demonstrates the dramatic improvement that results from purchasing a programmable 

thermostat: a mere $75 investment results in a 34.7% reduction in building energy use and saves nearly 

$3,000 per year.  These savings result from ensuring the thermostat is set to moderate levels during 

work hours and the HVAC system is turned during non-work hours at all times, without the possibility of 

human error such as forgetting to manually adjust the thermostat to the appropriate setting.  Our 

primary recommendation to our client for the energy audit portion of our project is to invest in a 

programmable thermostat not just for the Asheville retail branch, but for all ten retail branches under 

Self Help Credit Union’s watch. 

Gains from other efficiency measures were more modest, but nevertheless significant. Changing out 

32w florescent bulbs for 25w bulbs would result in 2.7% annual site energy savings and recover an initial 

investment of about $650 in less than three years, a critical “decision benchmark” for our client. 

Changing to aggressive power-save settings on company computers and lowering the supply 

temperature of the hot water heater to 120 degrees both come at no cost and together would result in 

2% annual site energy savings and save approximately $165 per year. We recommend that our client 

follow through on each of these actions. 

Run 
Total 

MWh/yr 
MWh 

saved/yr 
Incremental 
% Reduction 

Cumulative 
% Reduction 

Upfront 
Cost $ saved/yr 

Payback 
yrs 

Baseline 86.48 - - - - - - 

Thermostat 56.44 30.04 34.7% 34.7% $75   $  2,853.80  0.03 

Lighting 54.09 2.35 2.7% 37.5% $650   $     223.25  2.91 

Equipment 52.77 1.32 1.5% 39.0% -  $     125.40  - 

Hot Water 52.35 0.42 0.5% 39.5% -  $        39.52  - 

Refrigerator 51.85 0.51 0.6% 40.0% $550   $        48.07  11.44 

16 SEER AC 49.09 2.76 3.2% 43.2% $2,500   $     262.01  9.54 
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The final two energy efficiency measures that we modeled—replacement of the refrigerator and air 

conditioning unit—are not recommended for our client. Replacement of the refrigerator saves only 

about $50 per year, insufficient from our client’s perspective to justify the initial capital outlay of $550. 

Replacing the current air conditioner (8 SEER) with a highly energy efficient model (16 SEER) reduces site 

energy use by 3.2% annually and saves about $260 per year, but does not merit a $2,500 investment. 

For an investment in an air conditioner to make sense, the share of space cooling (now just 13% of total 

building energy use) would need to be higher than it is now. 

In sum, we recommend the client invest in a programmable thermostat, purchase 150 4ft 25w 

florescent bulbs, reduce its water heater supply temperature to 120 degrees and implement aggressive 

power-save settings on company computers and equipment. Together, these changes will reduce annual 

building electricity use by 39.5% and save approximately $3,250 per year. Below is a simulated graph of 

building energy use given implementation of our recommendations. 

Fig 8. Building Energy Use after Implementation of Recommended Measures 
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Retail Bank Branch Competition 

Self-Help was interested in piloting a retail bank branch energy efficiency competition to heighten 

awareness of energy usage and change the behavior of employees at the branches.  This section begins 

with a literature review of behavioral economic theory and social marketing that informed the basis of 

the competition and concludes with a description of the competition framework that we designed for 

future implementation by Self-Help.  The competition framework is meant to reduce the behavioral 

barriers associated with energy efficiency rather than quantify specific savings from removing those 

barriers, since we do not have data to do so. 

Materials and Methods 

Literature Review  

The foundation of the Self-Help Retail Bank Branch Competition is rooted in behavioral economic 

theory.  Behavioral economics examines the reasons for the irrational economic decisions that 

individuals commonly make.  For example, an individual is given a free compact fluorescent light bulb 

and informed that if he replaces his current incandescent light bulb with this compact fluorescent bulb 

he would instantly be saving money and energy.  However, he leaves the incandescent light bulb in his 

light fixture because the incandescent bulb hasn't burned out; even though the economically rational 

thing to do would be to replace the incandescent light bulb.  Findings suggest, as the previous example 

implies, that some individuals ignore useful information when making decisions even when it is almost 

costless or would cut down costs and that non-financial motives can affect energy use (Stern, 1989). 

Decision making includes tendencies such as social preferences due to external influences and habit 

formation (Fuller, 2010). A few key behavioral economic concepts that we studied in framing the 

competition include: 
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 Aversion to Loss: Individuals value avoiding a loss much more than a gain, even if the gain 

exceeds the loss (Camerer, 1999). 

 Social Utility and Bounded Self-Interest: Individuals do not make economic decisions in 

isolation, solely considering economic gains.  The social impacts of a decision have a significant 

impact on economic choices.  This means that social norms and how individuals conform to peer 

groups is very important in economic decision making (Mullainathan and Thaler, 2000). 

 Bounded Rationality and Experience-Informed Decision making: Even in an environment of 

perfect information, humans may imperfectly process the information given.  They will tend to 

overvalue information that they received recently or from what they see as a trusted source. 

 They can also only process a certain amount of information, and can begin to ignore 

information in a non-rational way when experiencing information overload (Mullainathan and 

Thaler, 2000). 

 Devaluing invisible benefits: Humans will discount benefits that don’t have a visible and regular 

impact on their daily lives.  This particularly affects energy efficiency, as other improvements, 

such as room renovations, have a much more visible and regular impact on individuals (Fuller, 

2010). 

Many energy efficiency programs and policies are based on the assumption of two main barriers to 

implementation.  The first barrier assumes that individuals do not improve the energy efficiency of their 

home or workplace, because it does not make economic sense for them (Fuller, 2010).  In other words, if 

individuals had access to capital, they would make energy improvements.  For example, if you give 

someone a loan for an energy upgrade that paid for itself within the term of loan, they would choose 

the upgrade.  However, as behavioral economic theory has shown, individuals do not always act 

according to their own self-interest.  In 1978, the US Congress enacted the Residential Conservation 
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Service which mandated the major gas and electric utilities in the US to provide homeowners with on-

site assessments in order to enhance energy efficiency and provide homeowners with access to interest-

free or low-cost loans and a listing of local contractors and suppliers.  Only 5.6% of eligible households 

requested that an RCS assessor evaluate their home; and of those, only 50% took steps to enhance the 

energy efficiency of their home (McKenzie-Mohr, 1999). 

The second barrier assumes that individuals do not have sufficient information to allow them to make 

the economically rational decision.  In fact, many energy analysts believed that given full information 

about the costs and potential savings from energy efficiency, energy users will take effective economic 

action in their own interests and make energy efficiency improvements (Stern, 1989).  To whit, many 

energy efficiency programs focus on information-based initiatives to increase the understanding of the 

intended audience or change attitudes (Fuller, 2010).  While providing information may influence a few 

people, it does not necessarily translate into behavioral change or energy efficient action.   

Doug McKenzie-Mohr, in his seminal book Fostering Sustainable Behavior (1999), provides several 

documented examples where education alone has little or no effect on behavior.  In one particular 

example, participants in intensive workshops focused on residential energy conservation were exposed 

to three hours of educational material in a variety of formats indicating that it was possible to 

significantly reduce home energy use.  Upon completing the workshop, participants indicated a greater 

awareness of energy issues and a willingness to implement the changes that were advocated in the 

workshop.  Despite these changes in attitudes and awareness, the participants behavior did not change-

only 2% of them had implemented the energy conservation recommendations.  The bewildering fact 

that people who are strongly supportive of energy conservation and energy efficiency are no more likely 

than the average person to actually conserve energy or adopt energy efficient behavior is known as the 

"attitude-behavior" gap (Fuller, 2010). 
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Creating incentives that apply behavioral economic theory and that utilize social marketing to address 

these irrational economic decisions may reduce barriers to action and increase behavioral change. 

 Social marketing draws on research in social psychology to design effective programs that promote 

behavioral change.  This research also indicates that effective programs involve direct contact with 

people (McKenzie-Mohr, 1999). The incentives and strategies from social marketing we have chosen to 

employ in the retail branch competition include: 

 Person-to-Person marketing: Risk aversion and social utility mean that individuals place a 

greater value on information that they receive from people they know and trust.  This means 

that marketing from word of mouth, social networking and trusted advocates in the workplace 

or community is particularly valuable (Fuller, 2010). 

 Targeting individuals at the point of action: Imperfect information processing means that 

individuals are unlikely to use information they are given if it is received at a time remote from 

the relevant point of action.  Therefore, information should be given to individuals as close in 

place and time to the point of action as possible (Fuller, 2010). 

 Social norms and colleague comparisons: Social utility and bounded self-interest inform an 

individual’s strong compulsion to conform to the behavior of their social groups.  Therefore 

establishing energy efficiency as a normed behavior in specific social settings can promote 

action.  A specific application is colleague comparison, which promote behavior change by 

showing individual whether their energy use conforms to their colleagues (Fuller, 2010). 

 Commitments and competitions: Individuals are much more likely to take action when they 

have made a public commitment to do so.  Additionally, a competition can be a strong 

reinforcement for adopting that behavior, as it includes a public commitment to action as well 

as creating a social norm and stimulating competitive instincts (McKenzie-Mohr, 1999). 
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 Emotional investment in a path to action: Programs which seek to incentivize major change can 

benefit by developing relationships and trust with individuals through smaller early actions 

leading to larger steps.  Working with groups over time is also more likely to reinforce new social 

norms and behavior change over the long term (McKenzie-Mohr, 1999). 

Competitions utilizing the other social marketing strategies and incentives aforementioned are an 

extremely effective vehicle for habituating behavioral change.  Numerous case studies exist that 

demonstrate the efficacy of competitions to achieve energy savings on large and small scales.  For 

example, the BrainShift Foundation, a nonprofit that uses competition to raise environmental awareness 

and reduce energy usage, recruited towns in Massachusetts to compete in an “Energy Smackdown” 

(Energy Smackdown: Driving Participation through Friendly Competition, 2010). The towns competed 

over a 12-month 4-season cycle to reduce energy use and CO2 emissions.  The program competition had 

two levels: competition among individual homes evaluating their per-person energy use and a 

neighborhood competition in which each energy reducing action was designated a certain number of 

points and the team-wide tallies are compared.  The Foundation held a number of smaller competitions 

throughout the year escalating the commitment level and the number of points awarded for major 

energy efficiency investments as time went on.   When the competition ended, the average electricity 

reduction for all participating households, verified by utility partner, NSTAR, was 14%.  Duke University’s 

Sustainability Office has also drawn on the strategies of social marketing to develop a “Green Devil 

Smackdown” competition with the intent to habituate sustainable behavior in its students, faculty, and 

employees.  This competition is an 8-week points-based initiative that includes mini week-long 

competitions with incentives to further motivate participation.  Participants will be able to track through 

a competition website their own points as well as the points of other competing teams and rankings will 

be made public every week with the intention to escalate the commitment to the competition.  The 

metrics for success of the competition will be the number of overall participants that register and the 
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number of active participants for each of the mini competitions as tracked by online point entries since 

it would be extremely difficult to tie the competition to actual energy savings.  This competition is also 

being used as a pilot project, and if “successful,” it will be converted into an annual year-long 

competition.      

Understanding behavioral economics theory and the irrational economic decisions individuals commonly 

make along with social marketing strategies can lead to effective programs or initiatives that induce 

environmentally sustainable behavior.  Education and access to capital alone may not change behavior; 

rather, establishing energy efficiency as a social norm and/or driving energy efficiency actions through 

competitions can habituate energy efficiency behavior. 

Results  

Based on our research of behavioral economics and social marketing, we have chosen to design a 

competition framework to habituate energy efficient behavior at Self-Help’s retail bank branches.  The 

competition is designed to span 6 months, a length of time that should be long enough to build strong 

reinforcement for adopting sustainable behavior, as it includes public commitment to action as well as 

creates a social norm and stimulates competitive instincts.  The competition timeframe was also 

determined based on case studies of successful energy-related competitions that spanned between 2 

months and one year and our client’s bandwidth.  The competition will be divided into themed mini-

competitions, one for each month of the overall competition, and will be points-based, with points 

allocated for different energy efficient actions meant to target hot spots identified in the energy 

assessment.  Below is a table describing the mini-competition themes.  For more details, please refer to 

Appendix B. 
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Figure 9. Description of Monthly Mini-Competitions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mini-Competition 
Theme 

Description 

Thermostats This month’s challenge focuses on the impact adjusting 
the thermostat has on energy usage.  As indicated in the 
energy audit, appropriately setting the thermostat for 
different seasons can result in significant energy cost 
savings.  Points can be earned for setting the thermostat 
up/down 2 degrees as well as replacing manual 
thermostats with programmable thermostats. 

Lighting This month’s challenge is to reduce the amount of 
energy used from lighting. Points can be earned by 
placing visual cues to turn off the lights near the light 
switch or room entry/exit as well as installing more 
efficient lamps. 

Recycling The goal of this month’s challenge is to recycle as much 
as possible in order to minimize office waste.  Points can 
be earned by designating recycling bins throughout the 
office as well as setting the printers to print double-
sided.  

Electronic Appliances The objective of this month’s challenge is to reduce the 
amount of energy used by office appliances.  Points can 
be earned by activating the power saving settings on 
computers and copiers as well as plugging appliances 
into a power strip that is turned of at the end of the day. 

Transportation This month’s challenge focuses on reducing the amount 
of energy used in daily transportation to and from the 
office.  Points can be earned for designating carpool 
spots in the parking lot as well as using public 
transportation 

Water Heating and 
Conservation 

The dual-purpose goal of this month’s challenge is to 
reduce the amount of energy used in water heating and 
the amount of water used in the office.  Points can be 
earned for reducing the temperature of the water 
heater as well as installing aerators on faucets.   
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The retail bank branch that earns the most points over the month for the mini-competition will win a 

prize and then the bank branch that earns the most points over the entire 6 months will be named the 

overall competition winner and receive a grand prize.  In deploying the competition and gaining buy-in 

from the retail bank staff, we believe that person-to-person marketing is essential.  To whit, before the 

competition begins, each bank branch should have a designated individual, who is influential at the 

branch that will champion the competition and encourage their colleagues to participate.  Depending on 

how large, based on number of staff, the retail bank branch is, “Green teams” comprised of influential 

and enthusiastic staff members could also be formed.  This individual(s) will also keep track of the points 

earned by their colleagues and self and report them to the competition administrator at the end of 

every month.  In order to disseminate the competition information including the monthly challenge, 

scoring system, bank branch rankings, etc., we have created a newsletter for each month (see Appendix 

B).  We believe that the metric of success for this competition should be the number of staff members 

that participate since it would be difficult to tease out actual energy savings from the competition in 

noisy utility bill data and because the intent of the competition is to begin to habituate energy efficient 

behavior in the employees.  Once the competition is over, we believe that it is essential to gain feedback 

from the participants as to whether the competition heightened their awareness of energy usage at the 

retail bank branch and what parts of the competition they liked or disliked.  This feedback can be used 

to inform future competitions or to create a new strategy for inducing behavioral change.  The following 

is a roadmap for executing the Retail Bank Branch Energy Challenge: 
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Figure 10. Retail Branch Energy Challenge Roadmap 

 

 

 

 

 

 

Pre-Launch 
Preparations  

•Identify Green Champions at each participating retail bank branch and explain objectives of the 
competition and strategies to champion the competition at the branches.   

•Send the Green Champions the materials for each month of the competition and instructions for 
how to record and report the points earned for each mini-competition.  

•Select the prizes for each month's mini-competition and the grand prize 

•Send out a branch-wide email announcing the competition and competition logistics 

Each Month 

•Send out an email the first working day of the month to all branch employees with the newletter 
announcing the month's mini-competition theme, scoring system, tips to conserve energy, 
rankings, "green" employee profile, and prize for the month.   

•Send out a reminder email half-way through the month to all employees. 

•Connect with all the Green Champions half-way through the month to share ideas and strategies 
for successfully encouraging participation in the competition 

•Collect point totals from Green Champions at each bank branch and determine rankings   

Competition 
Conclusion and 

Feedback 

•Finalize rankings and declare an overall competition winner.  Award grand prize to winning bank 
branch. 

•Send out final email thanking employees for participating in competition and ask for feedback on 
the competition.   

•Analyze feedback and determine if competition should be expanded or repeated in the future.   
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Internet-based research 

The energy education component of our project provides energy basics, energy tips and multimedia 

energy education resources in accordance with the concepts we learned from behavioral economics 

theories. The forms of energy education materials include monthly energy education booklets, energy 

reminder stickers, monthly energy competition newsletters templates and flyers for the Self-Help Retail 

Bank Branch Energy Challenge.   Thorough internet research was performed to learn the achievements 

of existing energy awareness programs in the U.S. The Department of Energy and the Energy 

Information Administration provide abundant resources for energy awareness and education. A number 

of utilities, energy service companies, and non-profit organizations also provide energy saving tips and 

educational materials to heighten consumers’ energy awareness and spur behavioral changes on energy 

use. We were inspired by these resources in the process of preparing the energy competition materials 

for Self-Help.  

Monthly energy education booklets are designed to be distributed as the supporting materials of the 

Self-Help Retail Bank Branch Energy Challenge.  A Quick Response Code is generated for each booklet, 

which provides the convenience of reading the booklets on a smart phone. The objective of the energy 

education booklets is to promote energy awareness by educating people on general energy issues and 

energy saving opportunities. The general energy issues discussed in the energy education booklets 

include energy sources, energy consumption, energy and the environment, and the EnergyStar Program. 

We also provide short-term and long-term energy saving tips in the booklet to support the deployment 

of the energy competition. Because our clients are more interested in no-cost and low-cost ways to save 

energy within the retail bank branches, we emphasize no-cost behavioral changes in these booklets. 

Multimedia energy education resources such as online games and videos are also included in the energy 

education booklets. An example booklet is displayed below.  Please refer to Appendix C for more details. 
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Figure 11. An Example Booklet on Energy Sources 
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Supporting materials that directly relate to the monthly energy competitions are flyers, stickers, and 

newsletters in accordance with the monthly themes.  Our client has already designed and spread some 

energy stickers and flyers to promote energy saving behaviors within the retail banks. Our stickers and 

flyers were designed to complement the existing energy awareness materials within the Self-Help retail 

banks to motivate energy saving behaviors. Stickers provide the key energy saving tips of each monthly 

theme. Flyers describe the details of the monthly energy competitions such as the scoring system and 

prizes. Examples of stickers and flyers are showed in the figures below: Please refer to Appendix D for 

more details. 

Figure 12. Sticker Example on Lighting                                          Figure 13. Sticker Example on Recycling 

  

 

 

Figure 14. Flyer Example on Lighting 
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Monthly newsletters will also be distributed electronically to the employees in the Self-Help retail bank 

branch to report the results of the monthly energy competitions, and provide energy facts and tips to 

help the staff conduct their own energy saving initiatives. Energy awareness games and interviews of 

green champions are also included in the newsletters. One example of the newsletter is showed in 

Figure 13.  Please refer to Appendix B for more details. 

Figure 15. An Example of the Energy Competition Newsletter 
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Discussion and Recommendations 

Achieving maximum energy savings requires a balance between making energy efficiency investments 

and changing personal behavior. Our intention is not to favor one approach over the other, but to 

promote them as equally viable ways to save energy.  Our project has sought to strike this balance by 

first analyzing current energy use at a bank branch, and using those results to inform both energy 

efficiency investments and the creation of a competition to drive behavioral change at the retail 

branches. By leveraging the lessons of both the quantitative (building science/modeling) and qualitative 

(behavioral economic theory) approaches to energy efficiency, our project will drive the maximum 

energy savings for our client at the lowest possible cost.  

The energy audit portion of the project revealed several energy efficiency improvements the Asheville 

branch can make that will save a significant amount of money. The most important of these investments 

is to purchase a programmable thermostat to ensure the building is kept at a moderate temperature 

and is not heated or cooled during non-working hours. This step alone costs only $75 and will save the 

organization over $2,500 per year. Other recommendations include replacing all 32w florescent tubes 

with 25w tubes, switching all incandescent lights to compact fluorescents reducing the water heater 

supply temperature to 120 degrees, and switching to an aggressive power-saving mode on all office 

equipment. All told, these changes will reduce site electricity use by approximately 40% and save $3,200 

per year. 

Another recommendation is for Self Help to continue performing audits of their facilities. We selected 

eQuest as our modeling platform in part because it was simple enough that the complete auditing 

process could be learned and replicated by our client. An advantage of eQuest is that it does not require 

perfect information; the software is equipped with “intelligent default” settings that enable users to get 

a pretty good idea of building energy use patterns even if certain pieces of information are missing. With 
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a reasonable amount of effort, Self Help can learn the eQuest software and offer complementary audits 

to its bank branches as a method of saving money and forging stronger ties to its satellite branches.  

The two main components of our project, the energy audit and the retail bank competition, are 

complementary. For example, our group chose to structure an entire month’s competition around 

programmable thermostats after seeing first-hand their powerful impact on energy savings in the 

Asheville branch Likewise, behavioral theory gave us insight on ways to communicate the audit findings 

in a way that is more likely to spur action. Some strategic ways Self-Help can communicate the numbers-

based results of our audit include emphasizing loss rather than potential gain, relying upon a trusted, 

influential source to deliver the recommendations, and utilizing the persuasive power of social norms to 

drive the more behavioral-based recommendations, especially those involving lighting and equipment 

use. 

Self-Help can utilize the concepts from behavioral economic theory and social marketing to begin to 

habituate energy efficient/sustainable behavior in its retail bank branch staff.  More specifically, we 

recommend that Self-Help initiates a competition between its bank branches to drive energy 

efficient/sustainable behavior rather than simply provide educational materials to its staff.  While 

providing educational materials can play a role in informing the retail bank branch staff of energy 

efficient practices, our research has shown that providing information alone does not result in 

behavioral change or energy efficient action.  This competition will not only play on an individual’s 

competitive instincts to “win,” but will also begin to create social norms-a powerful tool to drive 

behavioral change-surrounding energy efficiency.   

We also recommend that Person-to-Person marketing is used to promote the competition at the retail 

bank branch level.  To whit, the competition should be championed by at least one influential leader or a 

“Green Team” in each bank branch to achieve buy-in and guarantee the success of the competition.  The 
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metric of success for a competition of this kind should be participation considering the goal of the 

competition is to heighten awareness of energy usage in the office and begin to habituate energy 

efficient behavior in employees.  

We believe that our recommendations will help Self-Help begin to realize maximum energy savings at its 

retail bank branches through both energy efficiency investments and behavioral change and are 

consistent with Self-Help’s commitment to environmental sustainability in its operations. 
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Appendix A – Energy Audit Worksheet & Results 

Part 1 – Interview with Energy Champion (EC) 
-When was the building built? Unknown 
-Is there any documentation from the original construction of the building? No 
-Is there any documentation of the renovation? (They mentioned there was a budget from the minor 
renovation in 2010 – is this available?) Yes – floor plans 
-Are there documents related to the building’s insurance that can give us clues to its construction (i.e. 
ISO/IBC filings)? If so, may we analyze them? No 
-Building schedule (hours, days of operation incl. cleaning crews). What about holidays? Weekdays 8-6; 
no holidays 
-Thermostat setpoints (by season, when occupied, when unoccupied) 68 deg summer, 72 deg winter, 
essentially no change when unoccupied 
-What are the uses for hot water in the building? Is the hot water heater powered by gas or electricity? 
Electricity, primarily dishwashing/handwashing 
-Is there a record of utility bills (water, gas, electricity)? Yes, accessible online 
-What is the square footage? 5,510 sq ft 
-What, if anything, is known about the HVAC system (heating, cooling, efficiency)? All electric heating, 
cooling 
-What is the building frame constructed with (steel, wood)? Wood 
 
Part 2 - Guided Walkthrough with Energy Champion 
-Have the energy champion show us all the rooms of the building. 
- In each room record number of lightbulbs and lightbulb wattage. Ask EC about the usage frequency of 
each room’s lights (i.e. % during operating hours) 
-Take note of each room’s approximate size (or measure precisely if possible). 
-Make sure to ask EC if there are any rooms that are not conditioned. 
-Count and note “other” energy users (computers, etc…). Obtain usage schedule for plug loads. 
-Observe attic crawlspace if possible and measure depth of insulation. R30, patchy in places. 
-Observe basement (if it exists). No basement 
-Locate and observe the AC unit, furnace, hot water heater. Take detailed notes on specification if 
printed on exterior (see below). 
 
 
Part 3 – Work we can do on our own 
   General 
-Number of floors (above grade/below grade)? 2 above grade 
-Building footprint shape (“L”, “U”, rectangle, etc.) basic rectangle 
-Length of each side of building? L=60, W= 40 
-Building orientation (N,S,E,W)? Front door faces east 
 
   Roof/Walls 
-Floor to floor heights? Floor to ceiling heights? F:F 12 ft, F:C 9ft 
-Roof style: flat or pitched? Pitched, approximately 45 degrees, w 2ft overhang 
-Roof construction (wood, metal, concrete)? Wood frame 
-Roof finish (built-up, concrete, asphalt, aluminum, wood)? Color (light, dark, medium)? Asphalt tile 
-Exterior board insulation on roof? Thickness? Type (polystyrene, polyurethane, polyisocyanurate) None 
-Wall construction (wood, metal, concrete)? Wood 



36 
 

-Wall finish (wood, brick, concrete, steel)? Brick 
-Wall insulation? R11 
 
   Ceilings/Floors 
-Ground floor exposure (earth contact, over (un)conditioned space)? Earth contact 
-Floor type (vinyl tile, carpet-no pad, carpet-rubber pad, carpet-fiber pad, ceramic/stone) Vinyl tile 
-Floor construction (inches concrete)? Any floor insulation? Approx 6 in concrete 
-Ceiling style (acoustic tiling, drywall, plaster)? Acoustic tiling 
-Ceiling insulation? R3 
 
   Doors 
-Number of doors by orientation (NSEW)? 1 E, 1 W 
-Door type (glass, opaque)? Opaque 
-Door construction if glass (single, double, triple), (Clr/tint, Pilkington, reflective, low-e, electro, afg, 
cardinal, guardian) or (clear, clear low iron, bronze, green, grey, blue) and 1/8 or ¼ inch. N/A 
-Door construction if opaque (steel or wood, core type i.e. solid/hollow, polystyrene, polyurethane) 
Steel, hollow, H=7ft, W=6ft 
 
   Windows 
-Window category: Clr/tint, Pilkington, reflective, low-e, electro, afg, cardinal, guardian, viracon, 
Visteon) or (clear, clear low iron, bronze, green, grey, blue) and 1/8 or ¼ inch. Anderson C4-86 High 
Performance window, consultation with Anderson employee determined 0.3 U-factor, 0.29 SHGC. 
-Percent window coverage on each side of building (NSEW) Estimated 14.6% E face, 25.7% W face, 6.7% 
N/S face 
-Window frame type (wood, vinyl, aluminum), width (inches)? Wood 
-Window shades or blinds? Interior blinds 
 
   AC Unit 
-Type of cooling equipment (DX Coils, chilled water coils, evaporative cooling)? DX Coils 
-Cooling system size (tons/kBtuh) 5 tons 
-Condenser type (air cooled, water cooled, evap cooled) Air 
-Model type, year, efficiency Trane model TTA060A300A0, consultation with Trane employee 
determined SEER rating of approximately 8 
 
   Furnace 
-Type of heating equipment (Furnace, Electric Resistance, DX Coils-Heat Pump, Hot Water coils)? Electric 
Resistance 
-Model type, year, size Trane model BAY96X3507, consultation with Trane employee found size of 
approximately 28.1kw 
-What are HVAC system fans? Power and Mtr effic. Unable to determine 
 
Hot Water Heater 
-Water heating substance (nat gas, electricity) Electricity 
-Heater type (storage, instantaneous) Storage 
-Energy factor (0-1), Input rating ktbuh  
-Hot water use (gallons per person per day) 
-Tank capacity (gallons), supply water temperature 
 



Appendix B Newsletters Designed for Monthly Energy Competitions 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 

SELF-HELP BANK BRANCH 

ENERGY CHALLENGE 

 



This Month’s Energy  

Challenge Theme: 

Electronic Appliance 

 
 

 

Top 5 Tips for  

This Month’s Challenge: 

Be sure your dishwasher is 

full (not over loaded) when 

you run it. 

Keep it full. Fridge or 

freezer, it will use less 

power if you keep it full. It 

is easier to keep jugs of 

water or ice cold than it is 

to keep air cold.  

Use laptops at work 

instead of desktops; they 

use much less energy and 

result in long-term saving.  

Turn off and unplug 

electronic appliances when 

they are not in use.  

Unplug battery chargers 

when the batteries are fully 

charged or the chargers are 

not in use.  

 

 

This month’s scoring system 

1 point – Display the competition flyers on each 
floor of the office building: One point for each 
floor 

1 point – Display the themed stickers near every 
printer and copier in the office: One point for 
each sticker. 

1 Point - Remove one of the light bulbs from the 
office refrigerator and set the refrigerator 
temperature between 36 and 40 degrees, freezer 
temperature between 0 and 5 degrees 

2 Points - Activate the power savings setting on 
your computer and set it to turn off your 
computer monitor and hard drives/disks after a 
reasonable time (i.e. 5 min.) 

2 Points - Plug your office appliances (computer, 
desk lamp, etc.) into a power strip and turn off 
the power strip when leaving the office 

3 Points - Activate the power savings setting on 
all office copiers, scanners, fax machines, etc. to 
turn off after a reasonable time (i.e. 5 min or 
less) 

2 Bonus Points - Send in a picture of you earning 
one or more of the points listed above 

 

 

 

The goal of this month’s challenge is 

reducing the amount of energy your 

office uses from electronic appliance. 

See below for challenge details. Don’t 

forget to report all points earned to 

your office’s Green Captain! 

 



 
Results from Last Month Competition 
 

Wilmington 17 

Greensboro 15 
Wilson 14 
Durham 12 
Asheville 11 
Hendersonville 11 
Kinston 10 
Rosman 8 
Leland 7 
Cape Fear 5 
Penrose 2 

 
Current Competition Standings 
 

Asheville 45 

Greensboro 43 
Wilson 40 
Leland 38 
Wilmington 34 
Penrose 29 
Hendersonville 29 
Durham 25 
Kinston 23 
Cape Fear 18 
Rosman 12 

 
This Month’s Guest: 

Jim Thomas 
Q: Could you 
introduce yourself? 
A: Sure. My name is 
Jim Thomas. I’m from 
Self Help Credit 
Union’s Asheville 
Retail Branch….. 
 
 
 
 
 
 
 
 
Q: What are your tips to save energy in daily 
life? 
A: I usually…. 
 
 
 
 
 
 
 
Q: How do you encourage your colleagues to 
save energy in the working environment? 
A:  
 
 
 
 
 
 

 
 
 
 
 
 
Q: What else you want to tell others about 
saving energy and fighting against climate 
change? 
A: 
 
 
 
 
 
 
 
 

 Answer to Last Week’s Energy Crossword 

 
 
 

Last Month Winner 

Wilmington! 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 

 

 
 
 

SELF-HELP BANK BRANCH 

ENERGY CHALLENGE 

 



This Month’s Energy  

Challenge Theme: 

Lighting 

 
 

 

Top 5 Tips for  

This Month’s Challenge: 

Use day lighting wherever 

possible. 

Turn off the lights when leaving a 

room. 

Keep bulbs and shades clean – 

dirt reduces lighting quality. 

Use overhead task lighting (i.e. a 

desk lamp) to concentrate light 

when it is needed, allowing less 

use of overhead lights. 

Give special consideration to 

installing CFL/LEDs in light 

fixtures that are on for long 

periods of time (e.g. security 

lights). 

This month’s scoring system 

1 point – Display the competition flyers 

on each floor of the office building: One 

point for each floor 

1 point – Display the themed stickers 

near every printer and copier in the 

office: One point for each sticker. 

2 point – Each of first five incandescent 

bulbs replaced with a CFLs or LEDs 

3 points – Each of first five motion 

detectors installed in rooms 

10 points – Replacing all existing office 

incandescent lights with CFLs or LEDs 

10 points – Installing motion detectors 

in every private room 

 

 

 

The goal of this month’s challenge is 

reducing the amount of energy your 

office uses from lighting. See below 

for challenge details. Don’t forget to 

report all points earned to your 

office’s Green Captain! 

 



Results from Last Month Competition 
 

Asheville 19 

Greensboro 18 
Wilson 17 
Durham 12 
Wilmington 11 
Leland 10 
Kinston 10 
Penrose 8 
Hendersonville 7 
Cape Fear 6 
Rosman 2 

 
Current Competition Standings 
 

Greensboro 55 

Asheville 53 
Wilson 50 
Leland 48 
Wilmington 44 
Durham 39 
Hendersonville 39 
Penrose 35 
Kinston 33 
Rosman 28 
Cape Fear 22 

 

 
 

Down 
1. Energy is the ability to do… 
2. The word used to describe the process when 
energy changes its form. 
4. The word used to describe the process when 
energy moves from one object to another. 
5. The form of energy which involves water 
6. Nuclear power plants use this form of energy 
to generate electricity 
7. The form of energy used to propel the arrow 
in a bow and arrow 
9. This form of energy includes unleaded petrol 
and diesel 
11. A form of energy found in food. 
12. The form of energy which the sun releases 
13. A form of energy which we receive through 
our ears 
16. The form of energy which keeps everything 
on the ground 
17. Something that is produced when energy is 
transformed, it keeps us warm 
22. Word used to describe the cycle of hot and 
cold gas 
24. The state of matter which is in between 
solid and gas 
25. A word used to describe heat, sound, light, 
kinetic… 
26. The form of energy that is movement 
31. A form of energy which we receive through 
our eyes 
 
Across 
3. An object which measures temperature. 
7. The state of matter where the molecules are 
closest together. 
8. The state of matter where the molecules are 
further apart. 

10. The name of an object which conducts heat 
or electricity. 
14. An object which animals consumed and 
contains chemical energy. 
15. The name given to energy which isn’t being 
used. 
18. The name of an object that reduces the 
passage of heat, electricity, or sound. 
19. The name given to energy which is being 
used. 
20. The emission of energy in the form of waves. 
21. The form of energy used to power digital 
devices like radios. 
23. Wind turbines harness this form of energy. 
27. Something that the molecules in a solid are 
constantly doing. 
28. The word to describe all forms of study. 
29. The passage of energy through something. 
30. The form of energy which everything has. 
Begins with a “P”. 
 

Last Month Winner 

ASHEVILLE! 

Energy Fun House Crossword! 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 

SELF-HELP BANK BRANCH 

ENERGY CHALLENGE 

 



This Month’s Energy  

Challenge Theme: 

Recycling 

 
 

 

Top 5 Tips for  

This Month’s Challenge: 

Make use of the back side 

of waste paper for faxes, or 

as scratch paper. 

Use e-mail instead of paper 

for exchanging internal 

memos and electronic 

documents 

Share materials and 

circulate single copies of 

documents, newsletters 

and magazines among 

employees 

Use reusable glasses and 

cups rather than 

disposables throughout the 

offices. Keep a supply on 

hand for visitors 

Keep mailing lists up-to-

date to avoid duplication 

 

 

 

This month’s scoring system 

1 Point – Display the competition flyers on 
each floor of the office building: One point 
for each floor 

1 Point – Display the themed stickers near 
every printer and copier in the office: One 
point for each sticker. 

2 Points – Use reusable interoffice envelops 

2 Points – Set the printers to the mode of 
double-side printing 

2 Points – Set recycling bins and label them 
clearly for recycling office paper, newspaper, 
bottles and cans, battery, and empty ink and 
toner cartridges. 

3 Points – Start food waste composting in 
the office 

4 Points – Make recycling bins available in 
each office 

2 Bonus Points - Send in a picture of you 
earning one or more of the points listed 
above 

 

 

 

The goal of this month’s challenge is 

recycling as much as possible in your 

office to minimize your environmental 

footprint. See below for challenge 

details. Don’t forget to report all points 

earned to your office’s Green Captain! 

 



Results from Last Month Competition 
 

Wilson 15 

Greensboro 14 
Leland 12 
Penrose 12 
Asheville 11 
Durham 10 
Kinston 8 
Rosman 8 
Cape Fear 7 
Wilmington 6 
Hendersonville 5 

 
Current Competition Standings 
 

Wilson 85 

Greensboro 83 
Asheville 80 
Leland 78 
Wilmington 74 
Penrose 69 
Durham 69 
Hendersonville 65 
Kinston 53 
Cape Fear 48 
Rosman 42 

 
This Month’s Guest: 

Vivian Lee 
  Q: Could you 
introduce yourself? 
A: Sure. My name is 
Jim Thomas. I’m from 
Self Help Credit 
Union’s Asheville 
Retail Branch….. 
 
 
 
 
 
 
 
 
Q: What are your tips to save energy in daily 
life? 
A: I usually…. 
 
 
 
 
 
 
 
Q: How do you encourage your colleagues to 
save energy in the working environment? 
A:  
 
 
 
 
 
 

 
 
 
 
 
 
Q: What else you want to tell others about 
saving energy and fighting against climate 
change? 
A:  

 

 

 

 

 

Do you know this? 

The three arrows of recycling 

is a very well-known symbol. 

The origins of this symbol are 

rooted in the very first Earth 

Day in April, 1970. The Container Corpo  ration 

of American, a paperboard company sponsored 

a nationwide art contest for a design that would 

help identify the company’s products that were 

manufactured using content that was recycled 

or recyclable. The winner was a 23 year old 

student from the University of Southern 

California at Los Angeles name Gary Dean 

Anderson. This symbol finally became the 

famous recycling symbol as we have seen today. 

Last Month Winner 

Wilson! 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 

SELF-HELP BANK BRANCH 

ENERGY CHALLENGE 

 



This Month’s Energy  

Challenge Theme: 

Thermostat 

 
 

 

Top 5 Tips for  

This Month’s Challenge: 

During winter, keep the 

draperies and shades on 

your south-facing windows 

open during the day. 

During summer, keep the 

window coverings closed 

during the day. 

Put on a sweater when you 

feel cold. Have a cold drink 

when you feel too warm. 

Don’t adjust the 

thermostat above the 

temperature you want the 

room to be. The room 

won’t heat up any faster. 

Close off and turn down 

the heat in unused rooms. 

Use natural ventilation 

instead of AC. 

 

 

This month’s scoring system 

1 Point – Display the competition flyers on 
each floor of the office building: One point 
for each floor 

1 Point – Display the themed stickers in each 
room with thermostat: One point for each 
sticker. 

2 Points - For setting the thermostat to turn 
on 1 hour before opening 

2 Points - For setting the thermostat to turn 
off 1 hour after closing 

2 Points - For setting the thermostat to turn 
off over weekends 

3 Points - For every degree the thermostat 
cooling temperature is increased 

3 Points - For every degree the thermostat 
heating temperature is decreased 

10 Points - For purchase and installation of a 
programmable thermostat 

2 Bonus Points - Send in a picture of you 
earning one or more of the points listed 
above 

 

 

 

The goal of this month’s challenge is 

reducing the amount of energy your 

office uses from thermostat. See 

below for challenge details. Don’t 

forget to report all points earned to 

your office’s Green Captain! 

 



 
Results from Last Month Competition 
 

Greensboro 20 

Wilmington 18 
Penrose 17 
Leland 14 
Asheville 13 
Hendersonville 12 
Kinston 10 
Rosman 9 
Durham 9 
Cape Fear 8 
Wilson 6 

 
Current Competition Standings 
 

Wilson 65 

Greensboro 63 
Asheville 60 
Leland 58 
Wilmington 54 
Penrose 49 
Kinston 46 
Durham 35 
Hendersonville 33 
Cape Fear 28 
Rosman 22 

 
This Month’s Guest: 

Tom Patrick 
Q: Could you 
introduce yourself? 
A: Sure. My name is 
Jim Thomas. I’m 
from Self Help Credit 
Union’s Asheville 
Retail Branch….. 
 
 
 
 
 
 
 
 
 Q: What are your tips to save energy in daily 
life? 
A: I usually…. 
 
 
 
 
 
 
 
Q: How do you encourage your colleagues to 
save energy in the working environment? 
A:  
 
 
 
 
 
 

 
 
 
 
 
 
Q: What else you want to tell others about 
saving energy and fighting against climate 
change? 
A: 
 
 
 
 
 
 
 
 
 
 

Last Month Winner 

Greensboro! 

Do you know this? 

A number of energy sources fuel our lives. 
Energy sources can be classified into two 
groups, nonrenewable and renewable. 
Nonrenewable sources include oil, coal, 
natural gas, and nuclear. Renewable 
sources encompass hydropower, biomass, 
wind, geothermal, and solar. Electricity is 
a secondary energy source that is 
generated from these primary forms of 
energy.  

With the world’s largest economy, the 
United States is also the world’s biggest 
producer and consumer of energy.1 Oil is 
the largest share of U.S. primary energy 
consumption, followed by natural gas, 
coal, nuclear electric power, and 
renewable energy.  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 

SELF-HELP BANK BRANCH 

ENERGY CHALLENGE 

 



This Month’s Energy  

Challenge Theme: 

Transportation 

 
 

 

Top 5 Tips for  

This Month’s Challenge: 

Avoid aggressive driving, such 

as speeding, rapid acceleration, 

and hard braking, which can 

lower your highway gas mileage 

by up to 33% and your city 

mileage by 5%. 

Avoid idling. Think about it – 

idling gets you 0 miles per 

gallon. The best way to warm 

up a vehicle is to drive it. 

--------------------------------------------

Check into telecommuting, 

carpooling, and public transit to 

save driving and car 

maintenance costs.  

Don’t ignore the check-engine 

light. It can alert you to 

problems that affect fuel 

economy as well as more 

serious problems, even when 

your vehicle seems to be 

running fine. 

Inflate your tires to the pressure 

listed in your owner’s manual or 

on a sticker in the glove box or 

driver’s side door jamb. 

 

 

This month’s scoring system 

1 Point - Display the competition flyers 

on each floor of the office building: One 

point for each floor 

2 Points - Avoid driving at high speeds 

above 60 mph. 

2 Points - Clear the useless heavy items in 

your car 

3 Points - Use the grade of motor oil your 

car’s manufacturer recommends 

4 Points - Get regular maintenance 

checks to avoid fuel economy problems 

due to worn spark plugs, dragging brakes, 

sagging belts, low transmission fluid, or 

transmission problems. 

4 Points - Replace clogged air filters on an 

older car with a carbureted engine to 

improve gas mileage 

2 Bonus Points - Send in a picture of you 

earning one or more of the points listed 

above 

 
 

 

 

The goal of this month’s challenge is 

reducing the amount of energy used in 

your daily transportation. See below for 

challenge details. Don’t forget to report 

all points earned to your office’s Green 

Captain! 

 



 
Results from Last Month Competition 
 

Penrose 19 

Greensboro 18 
Wilson 18 
Leland 17 
Asheville 15 
Hendersonville 14 
Rosman 12 
Kinston 12 
Durham 10 
Wilmington 8 
Cape Fear 7 

 
Current Competition Standings 
 

Asheville 85 

Greensboro 83 
Wilson 80 
Leland 78 
Wilmington 74 
Penrose 69 
Hendersonville 69 
Durham 65 
Kinston 63 
Cape Fear 58 
Rosman 52 

 
This Month’s Guest: 

Dave Chris 
  Q: Could you introduce yourself? 
A: Sure. My name is Jim Thomas. 
I’m from Self Help Credit Union’s 
Asheville Retail Branch….. 
 
 
 
 
 
 
 
 
Q: What are your tips to save energy in daily 
life? 
A: I usually…. 
 
 
 
 
 
 
 
Q: How do you encourage your colleagues to 
save energy in the working environment? 
A:  
 
 
 
 
 
 
 
 
 

 
 
 
Q: What else you want to tell others about 
saving energy and fighting against climate 
change? 
A: 
 
 
 
 
 
 
 
 
 
 
 

Last Month Winner 

Penrose! 

Do you know this? 

Biofuels are transportation fuels like 

ethanol and biodiesel that are made from 

biomass materials. These fuels are usually 

blended with the petroleum fuels — 

gasoline and diesel fuel, but they can also 

be used on their own. Using ethanol or 

biodiesel means we don't burn quite as 

much fossil fuel. Ethanol and biodiesel are 

usually more expensive than the fossil 

fuels that they replace, but they are also 

cleaner-burning fuels, producing fewer air 

pollutants. 

 

http://www.eia.gov/kids/energy.cfm?page=biofuel_home-basics#biofuel_ethanol_home-basics
http://www.eia.gov/kids/energy.cfm?page=biofuel_home-basics#biofuel_biodiesel_home-basics


 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 

SELF-HELP BANK BRANCH 

ENERGY CHALLENGE 

 



This Month’s Energy  

Challenge Theme: 

Water Heating and 

Conservation 

 
  

Top 5 Tips for  

This Month’s Challenge: 

Turn the faucet off while you 

lather up your hands. 

Fix leaky plumbing fixtures, 

faucets and appliance in the 

office. 

If you go away for more than 

a week, turn the water 

heater off at the circuit 

breaker if it is electric or at 

the thermostat if it is gas or 

oil. 

Drain a quart of water from 

your water tank every 3 

months to remove sediment 

that impedes heat transfer 

and lowers then efficiency of 

your heater.  

If you hear noise coming from 

your water heater, or if it 

seems to take a long time to 

recover, or if you run out of 

hot water more quickly than 

in the past, it is time for 

service.  

 

This month’s scoring system 

1 Point – Display the competition flyers on 
each floor of the office building: One point 
for each floor 

1 Point – Display the themed sticker in each 
bathroom or kitchen: One point for each 
sticker. 

2 Points – For reducing the amount of water 
used in each flush by placing a plastic bottle 
filled with water or sand in your toilet tank 

2 Points – Check the leakage of toilets by 
putting dye tablets or food coloring in the 
toilet tank and waiting to see if the color 
appears in the bowl (without flushing) 

3 Points – Reduce the temperature of water 
heater to 120F or less 

4 Points - Insulate all hot water pipes as well 
as the first five or ten feet of pipe supplying 
cold water to the water heater 

4 Points - Install aerators on every faucet 

2 Bonus Points - Send in a picture of you 
earning one or more of the points listed 
above 

 

 

 

The goal of this month’s challenge is 

reducing the amount of energy used in 

water heating and the amount of water 

used in your office. See below for 

challenge details. Don’t forget to report 

all points earned to your office’s Green 

Captain! 

 



 
Results from Last Month Competition 
 

Leland 17 

Greensboro 15 
Wilson 13 
Penrose 12 
Asheville 10 
Hendersonville 10 
Kinston 9 
Rosman 8 
Cape Fear 7 
Wilmington 6 
Durham 4 

 
Current Competition Standings 
 

Asheville 75 

Greensboro 73 
Wilson 70 
Leland 68 
Wilmington 64 
Penrose 59 
Hendersonville 59 
Durham 55 
Kinston 43 
Cape Fear 38 
Rosman 32 

 
This Month’s Guest: 

June Roger 
 Q: Could you 
introduce yourself? 
A: Sure. My name is Jim 
Thomas. I’m from Self 
Help Credit Union’s 
Asheville Retail 
Branch….. 
 
 
 
 
 
 
 
 
Q: What are your tips to save energy in daily 
life? 
A: I usually…. 
 
 
 
 
 
 
 
Q: How do you encourage your colleagues to 
save energy in the working environment? 
A:  
 
 
 
 
 
 

 
 
 
 
 
 
Q: What else you want to tell others about 
saving energy and fighting against climate 
change? 
A: 
 
 
 
 
 
 
 
 
 
 
 

Last Month Winner 

Leland! 

Do you know this? 

Residential and commercial 

buildings account for almost 39 

percent of the U.S. energy 

consumption and 38 percent of U.S. 

greenhouse gases emissions. Nearly 

all of the greenhouse gases 

emissions from residential and 

commercial sectors can be 

attributed to energy use in the 

buildings. 



Appendix C Energy Education Booklets Designed for Monthly Energy 

Competitions 



   Energy  Basics:  

    Nonrenewable Sources 

ENERGY TALK 

Self-Help Retail Bank Branch Energy Challenge 
Energy Education Material 

green@self-help.org 

A number of energy sources fuel our 

lives. Energy sources can be classi-

fied into two groups, nonrenewable 

and renewable.  

This month, let’s talk about nonre-

newable sources that include oil, 

coal, natural gas, and nuclear.  

Source: http://www.metrolic.com/nuclear-energy-feared-coal-energy-ignored-167961/ 



Retail Bank Branch Energy Challenge 

 The U.S. is the biggest energy pro-

ducer and consumer in the world. 

 A pound of coal can light ten 100-

watt light bulbs for an hour.  

 Oil is the largest share of U.S. pri-

mary energy consumption, fol-

lowed by natural gas, coal, nuclear 

electric power, and renewable en-

ergy.  

 

Did you know? 

Basics of Nonrenewable Energy Sources 

COAL 

Natural gas is a naturally occurring hydrocarbon gas mixture consisting 
primarily of methane, other hydrocarbons and impurities such as car-
bon dioxide. It is widely used to heat buildings, generate electricity, and 
provide heat and power to industry and vehicles.6  

In the U.S., most of the natural gas consumed comes from domestic 
production. The top five regions produce natural gas are Texas, Wyo-
ming, Federal Offshore Gulf of Mexico, Louisiana and Oklahoma.7 Natu-
ral gas production increased since 2006 due to more efficient, cost-
effective drilling techniques, such as hydraulic fracking and horizontal 
drilling.8 

In 2010, about 25% of the energy consumption in the U.S. is from natu-
ral gas. 31% of the natural gas is used for power generation.9 Natural 
gas is a relatively clean fossil fuel compared to coal and refined petrole-
um products. However, natural gas exploration, drilling, and production 
has a number of environmental impacts.  For instance, exploration ac-
tivities may result in disturbing vegetation and soils. Natural gas produc-
tion may lead to water contamination. 10 

NATURAL GAS 

Coal is the most abundant fossil fuel produced in the United States.1 
Based on the amounts and types of carbon it contains and the 
amount of heat energy it can produce, coal is classified into four main 
types, or ranks. From high to low, it includes anthracite, bituminous, 
subbituminous, and lignite.2 In 2010, Wyoming mines the most coal, 
followed by West Virginia, Kentucky, Pennsylvania, and Montana.3 

 
In the U.S., about 93% of the coal is used for power generation. Coal 
is also a basic energy source in the industries of steel, cement, and 
paper.4 Though coal is widely used because of its relatively low price 
and domestic abundance, it has many adverse impacts on the envi-
ronment and human health. Burning coal produces a number of pollu-
tants including sulfur dioxide (SO2), nitrogen oxides (NOx), particulate 
matters (PM), mercury, and other heavy metals. More importantly, 
coal is the primary source of greenhouse gas emission that can result 
in the climate change.5 

OIL 

The word “petroleum” means “rock oil” or “oil from the earth”. How-

ever, oil is actually derived from the ocean.  The debris of animals and  

1 http://www.eia.gov/energyexplained/index.cfm?
page=coal_where 

2 http://www.eia.gov/energyexplained/index.cfm?
page=coal_home 

3 http://www.eia.gov/energyexplained/index.cfm?
page=coal_where 

4 http://www.eia.gov/energyexplained/index.cfm?
page=coal_use 

5 http://www.eia.gov/energyexplained/index.cfm?
page=coal_environment 

6 http://en.wikipedia.org/wiki/Natural_gas  

7 http://www.eia.gov/energyexplained/index.cfm?
page=natural_gas_where 

8 http://www.eia.gov/energyexplained/index.cfm?
page=natural_gas_where 

9 http://www.eia.gov/energyexplained/index.cfm?

page=natural_gas_use 

10 http://www.eia.gov/energyexplained/index.cfm?

http://tinyurl.com/748urcz  

http://en.wikipedia.org/wiki/Natural_gas


Retail Bank Branch Energy Challenge 

plants that lived millions years ago in a marine environment was covered by 

layers of sand and silt.11 In the impact of heat and pressure from these layers, 

the remains turn into what we called crude oil today.  

Crude oil can be refined into different petroleum products including gasoline, 

diesel, liquefied petroleum gases, heavy fuel oil, jet fuel and other products.12 

Examples of other petroleum products are ink, crayons, dishwashing liquids, 

deodorant, eyeglasses, tires, ammonia, and heart valves.13 Similar to popcorn 

popping, a 42-U.S. gallon barrel of crude oil provides 45 gallons of petroleum 

products after refinery.14 About 40% of the refinery products is gasoline, fol-

lowed by 20% of diesel, 15% of other products, and 8% of jet fuel.15  

In 2010, the U.S. consumed 19.1 million barrels per day of petroleum products 

as the world’s largest petroleum consumer.16 The top sources of net crude oil 

and petroleum product imports in the U.S. are Canada, Saudi Arabia, Nigeria, 

Venezuela and Mexico. 17 

NUCLEAR 

Nuclear power accounts for almost 20% of the total net electricity generation 

in the U.S. in 2010.18 There are 65 nuclear power plants all over the U.S., and 

all of them were built before 1996.19 The top five States for nuclear genera-

tion of electricity in 2009 were Illinois, Pennsylvania, South Carolina, New 

York, and Texas.20 

All nuclear power in the U.S. is used to generate electricity. There are two 

types of nuclear energy technologies, nuclear fusion and nuclear fission. In 

nuclear power plants, nuclear fission is used to generate electricity.21 Uranium 

is the most widely used fuel in nuclear power plants. Nuclear plants use a cer-

tain kind of uranium, U-235.22 Most of the uranium used in the U.S. is import-

ed from other countries including Kazakhstan, Russia, Uzbekistan, Australia, 

Canada, etc.23 

Power your own Energyville! 

Energyville is a game developed by The Economic Group that allows 
players to power a virtual city through 2030 and to learn the econom-
ic, environmental and security impacts of power generation from 
different sources.  

Play the game, challenge your colleagues in private Group Play mode, 
or take time to learn more about energy sources and energy de-
mands.  

Please visit:  http://www.energyville.com/  

 

11 http://www.eia.gov/energyexplained/index.cfm?
page=oil_home 
12 http://www.eia.gov/energyexplained/index.cfm?
page=oil_home 
13 http://www.eia.gov/energyexplained/index.cfm?
page=oil_refining 
14 http://www.eia.gov/energyexplained/index.cfm?
page=oil_home 
15 http://www.eia.gov/energyexplained/index.cfm?
page=oil_refining 
16 http://www.eia.gov/energyexplained/index.cfm?
page=oil_use 
17 http://www.eia.gov/energyexplained/index.cfm?
page=oil_imports 
18 http://www.eia.gov/energyexplained/index.cfm?
page=nuclear_power_plants 
19 http://www.eia.gov/energyexplained/index.cfm?
page=nuclear_power_plants 
20 http://www.eia.gov/energyexplained/index.cfm?
page=nuclear_use 
21 http://www.eia.gov/energyexplained/index.cfm?
page=nuclear_home 
22 http://www.eia.gov/energyexplained/index.cfm?
page=nuclear_home 
23 http://www.eia.gov/energyexplained/index.cfm?
page=nuclear_where 

http://www.universalaet.com/en/applications/oil-gas.php 



Energy Saving Tips of the Month 

Thermostat 

Space heating and cooling accounts for about 44% of 

the total energy use in commercial buildings in the U.S. 

No matter what kind of heating and cooling system you 

have in your building, you can always save energy and 

money by properly maintaining and upgrading your 

equipment. As estimated by the Department of Energy, 

by combining proper equipment maintenance and up-

grades with recommended insulation, air sealing, and 

thermostat settings, you can cut your energy use for 

heating and cooling, as well as greenhouse gases emis-

sions from 20% to 50%.  

Here are some tips you can follow to save energy in 

 During winter, keep the draperies and shades on 

your south-facing windows open. 

 During summer, keep the window coverings 

closed during the day to block the sun’s heat.  

 Avoid “dueling thermostats” where the heating 

and air conditioning thermostats are side by side, 

with the heat set higher than the air conditioner. 

 Don’t adjust the thermostat above the tempera-

ture you want the room to be. The room won’t heat up 

any faster. 

 Keep heat registers and baseboards and duct registers 

clean. 

 Put on a sweater instead of turning up the thermostat. 

You can save a sizable amount of energy and money, 

and make your mother happy by wearing that ugly 

sweater she gave you last Christmas. 

 Maintain a consistent temperature to avoid inefficient 

cycling of the heating system.  

 

 Clean or replace filters on furnaces and air condition-

ers once a month or as recommended.  

 Prevent heat and moisture movement from outside to 

the inside with air sealing and insulation. 

 Use natural ventilation instead of air conditioning. 

 When using the air conditioning, close all windows 

and turn off exhaust fans (unless they are removing 

source heat and/or moisture.) 

 Central air conditioners rely on ductwork. This duct-

work needs to be properly sealed, insulated, and bal-

anced to provide maximum efficiently. 

 Use a programmable set-up thermostat to automati-

cally turn the air conditioning off when you are out of 

the house, and turn up the temperature at night. 

 Set the thermostat at 78F or higher. On average, for 

every degree you set your air conditioning thermostat 

up, you will about save two percent of cooling energy. 

 Keep the thermostat out of direct sunlight and away 

from heat-generating appliances. 

 If the heating system is more than 15 years old, con-

sider replacing it with an ENERGY STAR qualified sys-

tem. 

Video of the Month 

300 years of fossil fuels in 300 seconds 

Please visit: 

http://tinyurl.com/6sbl7hg  

Retail Bank Branch Energy Challenge 
green@self-help.org 

Source from:   

U.S. Department of Energy, Energy Saver,  

http://www.energysavers.gov/pdfs/energy_savers.pdf 

Paul Scheckel, The Home Energy Diet, 2005 



   Energy  Basics:  

    Renewable Sources 
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After learning about nonrenewable 

energy sources, let’s talk about re-

newable energy this month, that in-

cludes hydropower, biomass, geo-

thermal, wind, and solar.  

Source: http://www.solar-airconditioner.com/tag/wind-turbine 



Retail Bank Branch Energy Challenge 

Basics of Renewable Energy Sources 

HYDROPOWER 

Biomass is carbon, hydrogen and oxygen based. Human has a long his-

tory of using biomass for energy including heating and cooking. Wood is 

the largest biomass energy resource but other sources are also used 

today such as food crops, grassy and woody plants, residue from agri-

culture or forestry, oil-rich algae, and the organic component of munici-

pal and industrial wastes.5 Biomass can be used for fuels, power pro-

duction, and products that would be otherwise be made from fossil 

fuel. 6 

Biofuels are the liquid fuels  directly converted from biomass. Ethanol 

and biodiesel are the two most common types of biofuels used today.7  

Biomass can also be used to generate electricity. Biomass power gener-

ation technologies include direct-firing, cofiring, gasification, pyrolysis, 

and anaerobic digestion.8 
Another use of biomass is to produce plastics, 

chemicals, and other products that are mostly produced in the petro-

chemical industry.9
 

BIOMASS 

Hydropower is the largest renewable energy source in the U.S., ac-
counting for 6% of the U.S. electricity generation and 60% of power 
generation from renewable sources in 2010. 1  The first hydroelectric 
power plant in the U.S. was opened in 1882 on the Fox  River near 
Appleton, Wisconsin. 2  In 2011, almost one-third of the hydropower 
in the U.S. was generated in Washington where locates the Nation’s 
largest hydroelectric facility, the Grand Coulee Dam. 3 

Hydropower can not only be generated on the rivers, but also in the 
marine environment. The modern usage of hydroelectric power in-
cludes  tidal power, wave power, and ocean thermal energy conver-
sion. 4

GEOTHERMAL 

Geothermal means “earth heat” in Greek. The slow decay of radioac-

tive particles in the core produces temperatures even hotter than the 

sun’s surface. 10  Geothermal energy is to use this heat to produce elec-

tricity and heat homes by digging deep wells and pumping the heated 

underground water or steam to the surface.11 People also use the sta-

ble temperatures near the surface to heat and cool buildings.12 In the 

U.S., western States and Hawaii own the most plentiful geothermal 

resources.13 

http://tinyurl.com/3saxuvc  

1 http://www.eia.gov/energyexplained/index.cfm?
page=hydropower_where 
2 http://www.brighthub.com/engineering/
mechanical/articles/7958.aspx 
3 http://www.eia.gov/energyexplained/index.cfm?
page=hydropower_home 
4 http://www.energyquest.ca.gov/story/
chapter14.html 
5 http://www.nrel.gov/learning/re_biomass.html 
6 http://www.eia.gov/energyexplained/index.cfm?
page=biomass_home 
7 http://www.nrel.gov/learning/re_biofuels.html 
8 http://www.nrel.gov/learning/re_biopower.html 
9 http://www.nrel.gov/learning/re_bioproducts.html 
10 http://www.eia.gov/energyexplained/index.cfm?
page=geothermal_home 
11 http://www.eia.gov/energyexplained/index.cfm?
page=geothermal_use 
12 http://www.eia.gov/energyexplained/index.cfm?
page=geothermal_heat_pumps 
13 http://www.eia.gov/energyexplained/index.cfm?
page=geothermal_where 
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http://www.eia.gov/energyexplained/index.cfm?page=geothermal_heat_pumps
http://www.eia.gov/energyexplained/index.cfm?page=geothermal_heat_pumps
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Geothermal energy can be used for direct use, electricity generation, and geo-

thermal heat pumps. The U.S. is playing a leading role in geothermal electricity 

generation. In 2010, 0.4% of total U.S. electricity generation, about 15 billion 

kilowatt-hours (kWh) is from geothermal power. Five States have geothermal 

power plants in the U.S. including California, Nevada, Utah, Hawaii, and  Ida-

ho.14   Another use of geothermal is using the Earth’s constant temperatures 

for heating and cooling. Since the Earth’s surface maintains a constant tem-

perature between 50 F and 60 F, which is cooler than the air in summer and 

warmer than the air in winter, geothermal heat pump can use this constant 

temperature to control the temperature of buildings. According to the U.S. 

Environmental Protection Agency (EPA), geothermal heat pumps are the most 

energy efficient, environmentally clean, and cost effective systems for heating 

and cooling in the built environment. 15 

WIND 

Wind energy has been used by human for hundreds of years for pumping wa-

ter or grinding grain, now mainly for electricity generation.16 In 2010, about 

2% of total U.S. electricity generation is from wind, powering 8.7 million 

households. Wind energy is still a small portion of U.S. total electricity produc-

tion, but it has been growing significantly in the recent decade. Wind power 

increased from 6 billion kilowatt-hours in 2000 to 95 billion kilowatt-hours in 

2010.17  This considerable growth is due to the decrease of the cost of wind 

energy technologies, and political incentives such as tax breaks for renewable 

energy and green pricing programs.  

Wind power is generated in 36 different States in 2010 and the top five States 

are Texas, Iowa, California, Minnesota, and Washington. Except for onshore 

wind power generation, wind power industry is also planning to build offshore 

wind.18 

http://www.solarpowersanjose.net/ 

SOLAR 

Solar energy can be used for heat and electricity. When converted to heat, 

solar energy can be used to heat water, spaces and fluids.19 Two methods are 

used to generate electricity including photovoltaic (PV devices) and solar ther-

mal. Solar thermal energy is usually used for water heating and space 

heating.20 PV or “solar cells” change sunlight directly into electricity. The appli-

cations of solar cells are fairly wide, ranging from single small cells that can 

power calculators and watch batteries to systems that power houses, to pow-

er plants powering thousands of households.21 The principle of solar thermal 

power plant is to generate electricity by concentrating solar energy to heat a 

fluid and produce steam that is used to turn the turbines.22 In the U.S., solar 

thermal power is the main source of solar electricity. California has the most 

solar power plants in the U.S., and the world’s biggest solar thermal power 

plants, the Solar Energy Generating Systems (SEGS). 23 

14 http://www.eia.gov/energyexplained/index.cfm?
page=geothermal_power_plants 
15 http://www.eia.gov/energyexplained/index.cfm?
page=geothermal_heat_pumps 
16 http://www.eia.gov/energyexplained/index.cfm?
page=wind_history 
17 http://www.eia.gov/energyexplained/index.cfm?
page=wind_electricity_generation 
18 http://www.eia.gov/energyexplained/index.cfm?
page=wind_where 
19 http://www.eia.gov/energyexplained/index.cfm?

page=solar_home 

20 http://www.eia.gov/energyexplained/index.cfm?

page=solar_home 

21 http://www.eia.gov/energyexplained/index.cfm?

page=solar_photovoltaics 

22 http://www.eia.gov/energyexplained/index.cfm?

page=solar_thermal_power_plants 

23 http://www.eia.gov/energyexplained/index.cfm?

page=solar_thermal_power_plants 
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Energy Saving Tips of the Month 

Electronic Appliance 

Electronic appliance only accounts for a small portion of 

the energy use in commercial buildings.  Refrigeration 

consumes 6 percent of the total energy use, followed by 

computers and equipment, and cooking.  However, a 

large amount of energy can still be saved by changing 

the behaviors of using these electronic appliances.  

Here are some tips you can follow. 

 Using laptops at work instead of desktops; they use 

much less energy and result in long-term saving.  

 Turning off machines when they are not in use can 

result in enormous energy savings.  

 To maximize savings with a laptop, put the AC adap-

tor on a power strip that can be turned off (or will turn 

off automatically. 

 Using the power management settings on computers 

and monitors can cause significant savings. 

 Unplug battery chargers when the batteries are fully 

charged or the chargers are not in use.  

 Studies have shown that using rechargeable batteries 

for products like cordless phones and PDAs is more cost 

effective than throwaway batteries. 

 Always buy ENERGY STAR qualified products.  

 Activate the power savings setting on all office copiers, 
scanners, fax machines, etc. to turn off after a reasona-
ble time (i.e. 5 min or less) 

 Check the gasket by closing the door on a piece of pa-

per. You should feel some resistance when the paper is 

pulled from the door.  

 Provide three inches or more of space on all sides of 

the fridge to allow air to move and heat to  

 Let air circulate between items in the fridge. 

 Don’t put the fridge next to heat generators such as 

the stove or dishwasher. 

 Keep the proper temperature. Refrigerators should 

be kept at 36 to 40 F and freezers at 0 to 5 F. To 

check the temperature, try using the outdoor probe 

of an indoor/outdoor thermometer. 

 Humidity makes the fridge work harder: cover foods 

to keep moisture in and wipe containers dry before 

putting them in the fridge. 

 Size the fridge and freezer appropriately for your 

needs. Too big wastes energy and food.  

 Defrost frozen foods in fridge. Not the microwave. 

 Remove the two 60-watt bulbs from the inside of the 

refrigerator, and put in a single 15-watt bulb.  

 Manual defrost models use less power than auto 

defrost. 

Video of the Month 

Where Energy Comes From 

Please visit: 

http://tinyurl.com/85t27e9  

Retail Bank Branch Energy Challenge 
green@self-help.org 

Source from:   

U.S. Department of Energy, Energy Saver,  

http://www.energysavers.gov/pdfs/energy_savers.pdf 

Paul Scheckel, The Home Energy Diet, 2005 
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Every day, the average energy use of an Ameri-

can is approximately equivalent to the energy 

stored in seven gallons of gasoline. This month 

let’s learn about where we consume this energy 

in the daily life.  

The U.S. Department of Energy divides energy 

users at the end use into four sectors, that in-

cludes residential, commercial, industrial, and 

transportation.  

http://www.wpclipart.com/energy/nuclear/nuclear_power_plant.png.html 
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 Commercial buildings include 

offices, hospitals, schools, police 

stations, places of worship, ware-

houses, hotels, and shopping malls.  

Did you know? 

Basics of Energy Consumption in the U.S. 

ENERGY USE OVERVIEW 

The ways in which people use energy in residential and commercial 
buildings are basically the same. Together, buildings consume more 
than one third of the energy used in the United States. Most of the en-
ergy is consumed for heating and cooling, followed by lighting, water 
heating, and operating appliances.3 In the late decades, the energy use 
in residential and commercial buildings has decreased though the 
amount of appliances has increased.4   

In terms of heating and cooling, heating consumes more energy com-
pared to cooling. Overall, heating and cooling account for nearly half of 
the energy use in residential and commercial buildings. Three most-
consumed fuels for heating in homes are natural gas, electricity, and 
heating oil. Electricity and natural gas are most frequently used for 
heating in the commercial sector. 5  Homes and commercial buildings 
also use a large portion of energy for lighting. The efficiencies of differ-
ent bulbs can vary a lot. For instance, compact fluorescent lamps (CFLs) 
can save up to 75% of the energy used by incandescent bulbs to provide 

the same level of luminance. 
6 

Appliances today also meet higher ener-
gy efficiency standards. In 1990, Congress passed the National Appli-
ance Energy Conservation Act, which makes the appliances we are using 

today consumer less energy to provide the same function.7 

RESIDENTIAL AND COMMERCIAL SECTORS 

The U.S. energy consumption tripled from 1949 to 2010.  The energy 
use increased over the previous year except for the sharp contrast of 
2009, which due to the economic recession. The shares of energy con-
sumed by sectors of residential, commercial, industrial, and transpor-
tation are respectively 23%, 19%, 31%, and 28%.1  Even though the 
total energy used in the U.S. has increased in the recent decades, the 
efficiency of each sector has been improved too, which means we 
need less energy for an equipment to perform the same function.2 

INDUSTRIAL SECTOR 

http://www.greenprophet.com/2010/07/geotectura-sun-sail/ 

1 http://www.eia.gov/energyexplained/index.cfm?
page=us_energy_use  
2 http://www.need.org/needpdf/infobook_activities/IntInfo/
ConsI.pdf  
3 http://www.eia.gov/energyexplained/index.cfm?
page=us_energy_commercial  
4 http://www.need.org/needpdf/infobook_activities/IntInfo/
ConsI.pdf  
5 http://www.eia.gov/energyexplained/index.cfm?
page=us_energy_homes  
6 http://www.energysavers.gov/your_home/
lighting_daylighting/index.cfm/mytopic=12050  
7 http://www.need.org/needpdf/infobook_activities/IntInfo/
ConsI.pdf  
8 http://www.eia.gov/energyexplained/index.cfm?
page=us_energy_industry  
9 http://www.eia.gov/energyexplained/index.cfm?
page=us_energy_industry  
10 http://www.need.org/needpdf/infobook_activities/
IntInfo/ConsI.pdf  

Industry consumes about one-third of the energy used in the United 

States.8  Every industry needs energy to operate, however, four indus-

tries use most of the energy in the industrial sector, which includes pe-

troleum refining, chemical, paper, and metal.9 
Petroleum is the largest 

energy source in the United States, accounting for 37 percent of the 

total energy consumption. Petroleum refining needs a lot of energy. In 

fact, almost half of a refinery’s operating cost is for energy. 10 The U.S.  

http://www.need.org/needpdf/infobook_activities/IntInfo/ConsI.pdf
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Did you know? 
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TRANSPORTATION SECTOR 

 Currently, there is a push to devel-

op vehicles running on electricity, 

natural gas, propane, and fuels 

with high concentrations of biofu-

els to reduce the environmental 

impacts of petroleum based fuels 

such as gasoline and diesel.  

 

http://www.atlp.org/ 

 has the world’s largest chemical industry, which accounts for about 30 per-

cent of the energy use in the industrial sector. Unlike other industries, the 

chemical industry uses energy in two ways. One is using coal, oil, and natu-

ral gas to power the machinery, the other is using petroleum and natural 

gas as the raw materials to get hydrocarbons.11 Paper manufacturing is a 

fairly energy-intensive process. About 15 percent of U.S. manufacturing 

energy use is used by the paper industry. 12 Energy is needed in the whole 

process of paper making, which includes chopping, grinding, cooking the 

wood into pulp, and rolling and drying the pulp into paper.13 Metal indus-

try, such as steel manufacturing or aluminum manufacturing, also needs 

large amount of energy because the manufacturing process usually needs 

very high temperature. Production using recycled materials usually can 

save energy up to one third of the energy needed by using ore.14 

11 http://www.need.org/needpdf/infobook_activities/
IntInfo/ConsI.pdf  
22 DOE, Energy and environmental profile of the U.S. pulp 
and paper industry, 2005. 12 
13 http://www.need.org/needpdf/infobook_activities/
IntInfo/ConsI.pdf  
14 http://www.eia.gov/energyexplained/index.cfm?
page=us_energy_industry  
15 http://www.eia.gov/energyexplained/index.cfm?
page=us_energy_transportation  
16 http://www.need.org/needpdf/infobook_activities/
IntInfo/ConsI.pdf  
17 http://www.need.org/needpdf/infobook_activities/
IntInfo/ConsI.pdf  
18 http://www.eia.gov/energyexplained/index.cfm?
page=us_energy_industry  
19 http://www.eia.gov/energyexplained/index.cfm?
page=us_energy_transportation  

The United States use about 28 percent of the energy use for transporting 

people and goods from one place to another. Every four people in the U.S. 

own three motor vehicles. In total, there are about 250 million vehicles on 

the road in 2008.15 Since the gas shortage of the 1970s, vehicle manufac-

turers started to build smaller and lighter cars with smaller and more effi-

cient engines.16  Gasoline and diesel are the most-consumed fuels by the 

transportation sector. Gasoline is used mainly by cars, motorcycles, and 

light trucks. Diesel is more often used by heavier trucks, buses, and trains. 

Other fuels used in the transportation sector are jet fuels, biofuels, and 

natural gas. From the perspective of the type of vehicle, light trucks con-

sume the most energy followed by cars and motorcycles, heavier trucks, air 

craft and other vehicles.19 

ENERGY EFFICIENCY AND CONSERVATION 

The way we use energy can not only influence your utility bill but also the 

environment. The impact of electricity generation on our environment will 

be discussed in the future. Here we will talk about how to save energy and 

money. Saving energy can be achieved by investing on energy efficient 

technology (energy efficiency) and reducing energy consumption through 

behavioral change (energy conservation). In other words, energy conserva-

tion means using less energy, for instance, turning machines off when they 

are not in use. And energy efficiency means having the same function by 

using less energy, for instance, replacing an incandescent bulb with a CFL.  
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Energy Saving Tips of the Month 

Water Heating and Conservation 

Water heater is generally the second biggest energy user 

in the buildings. Do you know where the water heater is in 

your office building? What makes the water hot? What is 

the fuel source? How can you tell if it is working properly? 

Is it safe? What can you do to cut down on water heating 

costs? What can you do to make the water heater last 

longer?  

Here are some tips to reduce the energy used by your wa-

ter heater and cut down the utility bill.  

Energy Efficiency Resources 

Video of the Month 

1. Vampire Energy 

http://tinyurl.com/7vhd2aq  

2. Let’s Save Energy! 

http://www.youtube.com/watch?v=1-g73ty9v04 
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 Reduce the temperature to 120F or less. 

 Repair water leaks. One drip every second adds 

up to over 1600 gallons per year. 

 Use less water while washing hands by turning 

off the water in between uses. 

 Avoid using the temperature boost setting on 

the dishwasher. 

 If you go away for more than a week, turn the 

water heater off at the circuit breaker if it is 

electric or at the thermostat if it is gas or oil. 

 Insulate all hot water pipes as well as the first 

five or ten feet of pipe supplying cold water to 

the water heater.  

 Drain a quart of water from your water tank eve-

ry 3 months to remove sediment that impedes 

heat transfer and lowers then efficiency of your 

heater.  

 Flush the water heater once a year. 

 If you hear noise coming from your water heat-

er, or if it seems to take a long time to recover, 

or if you run out of hot water more quickly than 

in the past, it is time for service.  

 Fix leaky plumbing fixtures, faucets and appli-

ance in the office. 

 

 

 If you are in the market for a new dishwasher 

or water heater, consider buying an efficient, 

water saving ENERGY STAR model to reduce 

hot water use.  

 Install ultra-low-flush toilets or place a plastic 

bottle filled with water or sand in your toilet 

tank to reduce the amount of water used in 

each flush 

 Put dye tablets or food coloring in your toilet 

tank and wait to see if the color appears in the 

bowl (without flushing). If it does, you have a 

leak! 

 Install aerators on every faucet. This could 

save you as much as a gallon every minute you 

use them. 

Source from:   

U.S. Department of Energy, Energy Saver,  

http://www.energysavers.gov/pdfs/energy_savers.pdf 

Paul Scheckel, The Home Energy Diet, 2005 

http://www.youtube.com/watch?v=1-g73ty9v04
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This year is the 2oth anniversary of the ENERGY STAR 

program, developed by the U.S. Environmental Protec-

tion Agency and the U.S. Department of Energy. The 

ENERGY STAR program aims to help all the Americans 

to save energy and bills and fight against climate 

change through adopting energy efficient technologies 

and devices.  

This month, let’s learn about the ENERGY STAR pro-

gram, and how to participate in it to improve energy 

efficiency in homes and at work.  

http://www.energystar.gov/ 



Retail Bank Branch Energy Challenge 

ENERGY STAR: THE POWER TO PROTECT THE 
ENVIRONMENT THROUGH ENERGY EFFICIENCY 

ENERGY STAR FOR PRODUCTS 

ENERGY STAR FOR HOME IMPROVEMENT 

http://tinyurl.com/78r8dkn  

1 https://www.energystar.gov/index.cfm?c=about.ab_index 
2 http://www.energystar.gov/index.cfm?c=about.ab_history 
3 http://www.nytimes.com/2008/05/10/business/
yourmoney/10shortcuts.html?_r=1&scp=1&sq=appliances%
20avocado%20green&st=cse 
4 https://www.energystar.gov/index.cfm?c=about.20_years 
5 https://www.energystar.gov/index.cfm?
c=products.pr_find_es_products 
6 https://www.energystar.gov/index.cfm?
c=products.pr_find_es_products 
7 http://www.energystar.gov/ia/partners/pt_awards/
documents/2011_Achievements_in_Brief.pdf?0f32-
022c&d100-2e35 
8 http://www.energystar.gov/index.cfm?
c=products.pr_find_es_products 

The ENERGY STAR program, launched in 1992, is a joint program of the U.S. 
Environmental Protection Agency and the U.S. Department of Energy aim-
ing to fight climate change through investing in energy efficient technolo-
gies and practices.1 It started in the U.S. and has been adopted in Australia, 
Canada, Japan, New Zealand, Taiwan and the European Union.2 Devices 
labeled with the Energy Star can generally save 20% - 30% energy than re-
quired by federal standards.3 

The Energy Star program has encompassed nearly 20,000 organizations 
and been recognized by more than 80 percent of Americans. With the help 
from ENERGY STAR, American families and businesses have saved about 
$230 billion on utility bills and prevented more than 1.7 billion metric tons 
of greenhouse gas emissions.4 

As of 2011, Americans have purchased more than 4 billion ENERGY STAR 
qualified products across more than 60 product categories.5 These catego-
ries cover appliances, building products, computers, electronics, battery 
chargers, heating and cooling, lighting and fans, and plumbing.6 ENERGY 
STAR products can save consumers as much as 65% relative to standard 
models.7 More than 200 billion kilowatt-hours of electricity has been 
saved, accounting for 15 percent of U.S. residential electricity use. This 
saving prevents the construction of 185 additional power plants.8 The EN-
ERGY STAR program also provides detailed information of finding ENERGY 
STAR products. Consumers can learn about how to choose an energy effi-
cient device through visiting the website below, 

http://tinyurl.com/yaggkkz  

With the help of ENERGY STAR, you can make your home more energy effi-
cient to reduce high energy bills and environmental impacts and improve 
comfort. Consumers can make an assessment of their houses on energy 
use and compare the results with similar homes across the country. Then, 
Consumers can use the Home Energy Advisor to get recommendations on 
how to improve their homes’ energy performance. (Home Energy Advisor)  

Heating and cooling account for almost half of the energy payments in 
buildings, therefore, it is crucial to improve the insulation and heating and 
cooling efficiency of buildings to reduce the energy use and bills.  

https://www.energystar.gov/index.cfm?c=about.ab_index
http://www.energystar.gov/index.cfm?c=about.ab_history
http://www.nytimes.com/2008/05/10/business/yourmoney/10shortcuts.html?_r=1&scp=1&sq=appliances%20avocado%20green&st=cse
http://www.nytimes.com/2008/05/10/business/yourmoney/10shortcuts.html?_r=1&scp=1&sq=appliances%20avocado%20green&st=cse
http://www.nytimes.com/2008/05/10/business/yourmoney/10shortcuts.html?_r=1&scp=1&sq=appliances%20avocado%20green&st=cse
https://www.energystar.gov/index.cfm?c=about.20_years
https://www.energystar.gov/index.cfm?c=products.pr_find_es_products
https://www.energystar.gov/index.cfm?c=products.pr_find_es_products
https://www.energystar.gov/index.cfm?c=products.pr_find_es_products
https://www.energystar.gov/index.cfm?c=products.pr_find_es_products
http://www.energystar.gov/ia/partners/pt_awards/documents/2011_Achievements_in_Brief.pdf?0f32-022c&d100-2e35
http://www.energystar.gov/ia/partners/pt_awards/documents/2011_Achievements_in_Brief.pdf?0f32-022c&d100-2e35
http://www.energystar.gov/ia/partners/pt_awards/documents/2011_Achievements_in_Brief.pdf?0f32-022c&d100-2e35
https://www.energystar.gov/index.cfm?fuseaction=home_energy_advisor.showGetInput


Retail Bank Branch Energy Challenge 

ENERGY STAR FOR NEW HOMES 

9 http://www.energystar.gov/index.cfm?
c=home_sealing.hm_improvement_sealing 
10 http://www.energystar.gov/index.cfm?
c=heat_cool.pr_hvac 
11 http://www.energystar.gov/index.cfm?
c=new_homes.hm_index 
12 http://www.energystar.gov/ia/partners/publications/
pubdocs/C+I_brochure.pdf?9064-3060 
13 http://www.energystar.gov/ia/partners/pt_awards/
documents/2011_Achievements_in_Brief.pdf?0f32-
022c&a6c2-74ad 
14 https://www.energystar.gov/index.cfm?
c=guidelines.guidelines_index 
15 https://www.energystar.gov/index.cfm?
c=guidelines.guidelines_index 

ENERGY STAR qualified homes provide home buyers new homes with high 
comfort, low utility bills and benefits for the environment. To get the ENER-
GY STAR label, a home needs to be built following the strict guidelines for 
energy efficiency set by the U.S. Environmental Protection Agency. ENERGY 
STAR homes are generally at least 15 percent more energy efficient than 
homes built to the 2004 International Residential Code (IRC), and 20-30 
percent more energy efficient than standard homes.11 ENERGY STAR web-
site provides detailed information of finding local ENERGY STAR partners 
and homes in each state. Information on builders, incentives, raters serv-
ing, and lenders serving in North Carolina can be found through the link 
below: 
 
http://tinyurl.com/yd6tlom  

ENERGY STAR FOR BUILDINGS & PLANTS 

The way we consume energy in the built environment is very inefficient. 
Generally, 30 percent of the energy consumption in buildings is wasted. 
ENERGY STAR labeled buildings can tremendously reduce energy use in 
building by 35 percent, and similar percentage for utility bills and green-
house gas emissions.12 As of 2011, nearly 16,500 buildings and plants were 
certified as ENERG STAR. Among all these participators, more than 200 
leading companies and school districts have been recognized as ENERGY 
STAR leaders.13 A building or plant can obtain the ENERGY STAR certificate 
through the steps of 1) making commitment, 2) assessing performance, 3) 
setting goals, 4) creating action plan, 5) implementing action plan, 6) evalu-
ating progress, and 7) recognizing achievements.14 EPA offers thorough 
tools and resources to help achieve the goals in each step.15 One of the 
recommended tools is Portfolio Manager, an interactive energy manage-
ment tool that allows building owners to track and assess energy water 
consumption in a secure online environment. Detailed information on 
Portfolio Manager can be found through the link below: 

http://tinyurl.com/7btu77f  

To seal and insulate with ENERGY STAR, it is suggested to 1) seal air leaks 
throughout the home to stop drafts, 2) add insulation to block heat loss in 
winter and heat gain in summer, and 3) choose ENERGY STAR qualified win-
dows when replacing windows.9 In terms of improve efficiency of your 
heating and cooling system, ENERGY STAR suggests to 1) change your air 
filter regularly, 2) tune up your HVAC equipment yearly, 3) install a pro-
grammable thermostat, 4) seal your heating and cooling ducts, 4) consider 
installing ENERGY STAR qualified heating and cooling equipment, and 5) ask 
about Proper Installation of your new equipment.10 

http://tinyurl.com/78r8dkn  

http://www.energystar.gov/index.cfm?c=home_sealing.hm_improvement_sealing
http://www.energystar.gov/index.cfm?c=home_sealing.hm_improvement_sealing
http://www.energystar.gov/index.cfm?c=heat_cool.pr_hvac
http://www.energystar.gov/index.cfm?c=heat_cool.pr_hvac
http://www.energystar.gov/index.cfm?c=new_homes.hm_index
http://www.energystar.gov/index.cfm?c=new_homes.hm_index
http://www.energystar.gov/ia/partners/publications/pubdocs/C+I_brochure.pdf?9064-3060
http://www.energystar.gov/ia/partners/publications/pubdocs/C+I_brochure.pdf?9064-3060
http://www.energystar.gov/ia/partners/pt_awards/documents/2011_Achievements_in_Brief.pdf?0f32-022c&a6c2-74ad
http://www.energystar.gov/ia/partners/pt_awards/documents/2011_Achievements_in_Brief.pdf?0f32-022c&a6c2-74ad
http://www.energystar.gov/ia/partners/pt_awards/documents/2011_Achievements_in_Brief.pdf?0f32-022c&a6c2-74ad
https://www.energystar.gov/index.cfm?c=guidelines.guidelines_index
https://www.energystar.gov/index.cfm?c=guidelines.guidelines_index
https://www.energystar.gov/index.cfm?c=guidelines.guidelines_index
https://www.energystar.gov/index.cfm?c=guidelines.guidelines_index


Energy Saving Tips of the Month 

Recycling 

Recycling turns materials considered to be waste into val-

uable resources. It has many benefits including reducing 

the need for landfilling and incineration, preventing pollu-

tions caused by the manufacturing of products from virgin 

materials, saving energy, decreasing greenhouse gas emis-

sions, and conserving natural resources.16  

Here are some recycling tips in the office17: 

Video of the Month 

1. Recycling a bottle, flash mob style!  

http://www.youtube.com/watch?v=GYnd5JRu86E 

 

2. Why Recycle 101 

http://www.youtube.com/watch?v=OnjDzEeqI6w 

Retail Bank Branch Energy Challenge 
green@self-help.org 

 Use both sides of paper when printing and copy-

ing 

 Use reusable fax cover sheets or fax transmis-

sion labels instead of a full cover sheet 

 Use reusable interoffice envelops 

 Make use of the back side of waste paper for 

faxes, or as scratch paper 

 Use e-mail instead of paper for exchanging inter-

nal memos and electronic documents 

 Make recycling bins readily available. Make sure 

your office is outfitted with recycling bins for 

paper, plastic and metal. Keep them out in the 

open and label them appropriately 

 Keep mailing lists up-to-date to avoid duplication 

 Proofread documents carefully before printing 

 Share materials and circulate single copies of 

documents, newsletters and magazines among 

employees 

 Recycle your empty ink and toner cartridges. 

Each remanufactured cartridge keeps approxi-

mately 2.5 pounds of metal and plastic out of 

landfills and saves about a half-gallon of oil 

 Use reusable glasses and cups rather than dis-

posables throughout the offices. Keep a supply 

on hand for visitors 

 Encourage employees to bring lunches in reusa-

ble containers 

 Start food waste composting in your office 

 Reuse old cardboard boxes for loose files, 

magazines or other materials, or as a scrap-

paper tray 

 Avoid purchasing individually-wrapped sup-

plies (e.g. pens). Instead, purchase them loose 

or in bulk 
 

 

16 http://www.epa.gov/osw/conserve/rrr/recycle.htm 

17  Recycling tips for the office, http://www.neuro.wustl.edu 

http://www.dosomething.org/tipsandtools/recycling-basics-get-you-going 



   Energy  Basics:  

   Energy and the Environment (1/2)                     

ENERGY TALK 

Self-Help Retail Bank Branch Energy Challenge 
Energy Education Material 

green@self-help.org 

Energy production has a significant impact on 

the environment. Fossil fuel based energy 

sources such as oil, natural gas, and coal emit 

large amount of greenhouse gases and air pol-

lutants such as sulfur dioxide, nitrogen ox-

ides, carbon monoxide, and mercury. Cleaner 

energy sources such as nuclear, geothermal, 

hydropower, wind, and solar also have im-

pacts on the environment to some extent.  

http://www.gachamber.com/Environment-Energy.environment.0.html 



Retail Bank Branch Energy Challenge 

 Making aluminum  cans using re-

cycled aluminum scrap can save 

95% energy than making them 

from raw materials.  

Did you know? 

Energy and the Environment 

Fossil fuel based energy supply and consumption such as oil, natural 
gas, and coal emit greenhouse gases which are believed to trap the heat 
radiated from the earth’s surface and increase the surface temperature. 
These rising temperatures may change weather, sea levels, and land-use 
patterns.2 The major greenhouse gases emitted by human activities in 
the United States are carbon dioxide (CO2), methane (CH4), nitrous ox-
ide (N2O), and some industrial gases.3 

 

Reducing the greenhouse gases released to the air from fossil fuel based 
energy supply and consumption can be achieved by using alternative 
energy sources and carbon capture and storage (CCS). In the process of 
CCS, the carbon is trapped and stored underground in secure geological 
formations such as old oil and gas fields after energy production.4 It only 
starts recently to consider carbon capture from the perspective of envi-
ronmental impacts. However, oil companies have been using carbon 
capture to enhance oil recovery for many years.5 

Environmental Impacts of Non-Renewable Energy 

Obtaining the energy affects our environment in a number of different 
ways. With the improvement of technologies, the operations are much 
more efficient than they used to be decades ago. And, some energy 
sources have smaller impacts than others. Issues related to energy pro-
duction and consumption include global warming, air pollution, acid 
precipitation, ozone depletion, forest destruction, and emissions of radi-
oactive substances.1 

Fossil fuel based energy sources  harm the environment more than re-
newable sources. This month, we will talk about the environmental im-
pacts of  non-renewable energy sources including oil, coal, natural gas 
and nuclear. And talk about the environmental impacts of renewable 
energy sources next month.  

Oil and the Environment 

http://www.salisbury.edu/library/subject/environment/index.html 

1 Dincer, Environmental impacts of energy, Energy policy, 
1999(7)  
2 http://www.energy4me.org/energy-facts/environmental-
protection/ 
3 http://www.eia.gov/energyexplained/index.cfm?
page=environment_about_ghg 
4 http://www.energy4me.org/energy-facts/environmental-
protection/ 
5 http://www.energy4me.org/energy-facts/environmental-
protection/ 
6 http://www.eia.gov/energyexplained/index.cfm?
page=oil_environment 
7 http://www.ecolife.com/blog/energy/environment-and-
non-renewable-energy.html 
8 http://www.eia.gov/energyexplained/index.cfm?
page=oil_environment 
9 http://www.eia.gov/energyexplained/index.cfm?
page=oil_environment 

In addition to greenhouse gases, producing and burning petroleum 
products can also give off the emissions of carbon monoxide (CO), sulfur 
dioxide (SO2), nitrogen oxides (NOx), lead, particulate matters (PM), vol-
atile organic compounds (VOC), and a number of air toxics.6 Sulfur diox-
ide is known to cause acid rain and harm plants and animals.7 Nitrogen 
oxides and VOCs contribute to ground level ozone, which can result in 
lung diseases.8 Particulate matter and lead can have severe health im-
pacts such as cancers.9 

Climate Change 

http://www.energy4me.org/energy-facts/environmental-protection/
http://www.energy4me.org/energy-facts/environmental-protection/
http://www.eia.gov/energyexplained/index.cfm?page=environment_about_ghg
http://www.eia.gov/energyexplained/index.cfm?page=environment_about_ghg
http://www.energy4me.org/energy-facts/environmental-protection/
http://www.energy4me.org/energy-facts/environmental-protection/
http://www.energy4me.org/energy-facts/environmental-protection/
http://www.energy4me.org/energy-facts/environmental-protection/
http://www.eia.gov/energyexplained/index.cfm?page=oil_environment
http://www.eia.gov/energyexplained/index.cfm?page=oil_environment
http://www.ecolife.com/blog/energy/environment-and-non-renewable-energy.html
http://www.ecolife.com/blog/energy/environment-and-non-renewable-energy.html
http://www.eia.gov/energyexplained/index.cfm?page=oil_environment
http://www.eia.gov/energyexplained/index.cfm?page=oil_environment
http://www.eia.gov/energyexplained/index.cfm?page=oil_environment
http://www.eia.gov/energyexplained/index.cfm?page=oil_environment


Did you know? 

Retail Bank Branch Energy Challenge 

Natural gas and the Environment 

 Steam coming out of the nuclear 

cooling towers is just hot water.  

http://windturbineshome.net/ 

 
10 http://www.eia.gov/energyexplained/index.cfm?
page=environment_where_ghg_come_from 
11 http://www.energy4me.org/energy-facts/environmental-
protection/environmental-impact-by-source/ 
12 http://www.energy4me.org/energy-facts/environmental-
protection/environmental-impact-by-source/ 
13 http://www.eia.gov/energyexplained/index.cfm?
page=natural_gas_environment 
14 http://www.eia.gov/energyexplained/index.cfm?
page=natural_gas_environment 
15 http://www.eia.gov/energyexplained/index.cfm?
page=natural_gas_environment 
16 http://www.eia.gov/energyexplained/index.cfm?
page=nuclear_environment 
17 http://www.ecolife.com/blog/energy/environment-and-
non-renewable-energy.html 
18 http://www.eia.gov/energyexplained/index.cfm?
page=nuclear_environment  

Natural gas releases fewer air pollutants compared to coal and oil. Howev-

er, there are concerns on its environmental impacts and safety issues relat-

ed to its production and use.13 The major concerns include methane emis-

sions, disturbances on vegetation and soil, and water contamination. Natu-

ral gas is mainly made up of methane, which is a strong greenhouse gas 

compared to carbon dioxide. Some methane leaks into the atmosphere in 

the process of exploring, transporting, and processing natural gas.14 Ad-

vanced drilling and production technologies of natural gas such as hydro-

fracturing and horizontal drilling, use a large amount of toxic chemicals, 

which may lead to the contamination of underground water.15 

Nuclear and the Environment 

Unlike other non-renewable energy sources, nuclear power does not emit 

greenhouse gases emissions. The main environmental concerns for nuclear 

power are radioactive wastes.16 The radioactive nuclear waste created in 

nuclear power plants can be harmful to human and the environment for 

thousands of year. There is no fully reliable technology to store this waste 

so far.17 Considering the catastrophic meltdowns of potential major fail-

ures, there is no new nuclear power plant built in the U.S. in the latest dec-

ade.18 

Getting energy from coal leads to a number of environmental problems. It 

is the dominant emissions source related to electricity generation.10 Coal 

mining can potentially harm air, water, and land quality.11 Coal combus-

tion results in the emissions of sulfur dioxide, nitrogen oxides, particulate 

matter, heavy metals such as mercury, and fly ash. Sulfur dioxide and ni-

trogen oxides are related to respiratory illnesses. Mercury contributes to 

neurological and development problems in humans.12 

Coal and the Environment 

Easy Tricks for Improving Cell Phone Batteries 

 Set your phone to a nice, low ringtone. Vibrating 
and loud ringtones drain the battery a lot. 

 Turn the phones off where there is no signal such 
as in subways and airplanes. Searching for a sig-
nal consumes a great amount of energy. 

 Instead of setting the phones to silent, turn it off.  

http://www.eia.gov/energyexplained/index.cfm?page=environment_where_ghg_come_from
http://www.eia.gov/energyexplained/index.cfm?page=environment_where_ghg_come_from
http://www.energy4me.org/energy-facts/environmental-protection/environmental-impact-by-source/
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http://www.energy4me.org/energy-facts/environmental-protection/environmental-impact-by-source/
http://www.eia.gov/energyexplained/index.cfm?page=natural_gas_environment
http://www.eia.gov/energyexplained/index.cfm?page=natural_gas_environment
http://www.eia.gov/energyexplained/index.cfm?page=natural_gas_environment
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http://www.eia.gov/energyexplained/index.cfm?page=nuclear_environment
http://www.eia.gov/energyexplained/index.cfm?page=nuclear_environment


Energy Saving Tips of the Month 

Lighting 

Retail Bank Branch Energy Challenge 
green@self-help.org 

 Replacing 15 inefficient incandescent bulbs in 

your office buildings with energy-saving bulbs 

could save you about $50 per year. Replace your 

old incandescent bulbs with ENERGY STAR quali-

fied bulbs for the best quality in savings. 

 Controls such as timers and photocells save elec-

tricity by turning lights off when not in use. Dim-

mers save electricity when used to lower light 

levels. Be sure to select products that are com-

patible with the energy-efficient bulbs you want 

to use. 

 Keep your curtains or shades open to use day 

lighting instead of turning on lights. For more 

privacy, use light-colored, loose-weave curtains 

to allow day light into the room. Also, decorate 

the lighter colors that reflect day light. 

 If it’s on for more than two hours a day, replace 

it with compact fluorescent lamps (CFLs). 

 Turn off the light if you are out of the room for 

more than 15 minutes. 

 Use day lighting wherever possible. 

 Keep bulbs and shades clean – dirt absorbs light, 

reducing output. 

 Avoid halogen touchier lighting. These lamps use 

from 250 to 600 watts and are a fire hazard.  

 Put lights where you need them.  

 Use overhead task lighting to concentrate light 

where you need it, allowing you to turn off back-

ground lights. 

 

 Fluorescent lighting runs cooler than incandes-

cent, offering greater summer time comfort. 

 Install switch plate occupancy sensors in proper 

location to automatically turn off lighting when 

no one is present and back on when people re-

turn. Even good equipment can be installed 

wrong, so don’t install the sensor behind a coat 

rack, door, bookcase, etc. It must be able to 

“see” an approaching person’s motion to turn 

on the light before or as they enter an unlit ar-

ea.  

 To prevent glare, eyestrain and headaches, do 

not “over-light”. Too much light can be as bad 

for visual quality as too little light – and it costs a 

lot more. 

 Consider upgrading to T8 (1” diameter) fluores-

cent lamp tubes with solid-state electronic bal-

lasts that are more efficient than older T12 (1.5” 

diameter) tubes with magnetic ballasts. 

 CFLs and LEDs are available as flood lights. The-

se models have been tested to withstand the 

rain and snow so they can be used in exposed 

fixtures. 

 Look for ENERGY-SATR qualified fixtures that are 

designed for outdoor use and come with fea-

tures like automatic day light shut-off and mo-

tion sensors. 

 

Source from:   

U.S. Department of Energy, Energy Saver,  

http://www.energysavers.gov/pdfs/energy_savers.pdf 

Paul Scheckel, The Home Energy Diet, 2005 
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Energy production has a significant impact on 

the environment. Fossil fuel based energy 

sources such as oil, natural gas, and coal emit 

large amount of greenhouse gases and air pol-

lutants such as sulfur dioxide, nitrogen ox-

ides, carbon monoxide, and mercury. Cleaner 

energy sources such as nuclear, geothermal, 

hydropower, wind, and solar also have im-

pacts on the environment to some extent.  

http://ncbm.org/category/committees/energy-environment/ 



Retail Bank Branch Energy Challenge 

Energy and the Environment 

Unlike fossil fuel based energy sources, hydropower does not cause wa-

ter and air pollution. However, it still has impact on the environment. 

Hydropower production may harm fish population, change water tem-

perature and flow, and force the relocation of people and animals that 

live near the dam site.1 Other environmental concerns related to hydro-

power are embedded carbon and methane emissions. Embedded car-

bon means that even though hydropower generation itself does not 

release greenhouse gas emissions, the process of producing the con-

crete and steel used to build the dam and the dam construction itself 

consume a lot of fossil fuels to get energy, which releases greenhouse 

gases to the atmosphere.2 Some people also argue that carbon dioxide 

and methane, as the major greenhouse gases, may be formed in reser-

voirs and be emitted to the atmosphere. 3 

Environmental Impacts of Renewable Energy 

Overall, renewable energy sources have relatively small influence on the 

environment than fossil fuel based  energy sources. Last month, we 

have learned how nonrenewable energy sources harm the environment. 

Let’s talk about the environmental impacts of renewable energy sources 

this month.  

Geothermal 

http://tinyurl.com/8a8ultw  

1 http://www.energy4me.org/energy-facts/environmental-
protection/environmental-impact-by-source/ 
2 http://www.eia.gov/energyexplained/index.cfm?
page=hydropower_environment 
3 http://www.eia.gov/energyexplained/index.cfm?
page=hydropower_environment 
4 http://www.eia.gov/energyexplained/index.cfm?
page=geothermal_environment 

Hydropower 

Geothermal has little environmental impact compared to fossil fuel based 

energy sources. Direct use and heating applications are believed to have 

almost no environmental impact.4 Some people argue that geothermal 

plants emit carbon dioxide and sulfur compounds. However, the emissions 

of geothermal plants are 97% less than fossil fuel plants.  

Biomass 

The environmental impacts of biomass energy vary a lot regarding differ-

ent usages and feedstocks. Burning biomass directly for energy may emit  

http://www.energy4me.org/energy-facts/environmental-protection/environmental-impact-by-source/
http://www.energy4me.org/energy-facts/environmental-protection/environmental-impact-by-source/
http://www.eia.gov/energyexplained/index.cfm?page=hydropower_environment
http://www.eia.gov/energyexplained/index.cfm?page=hydropower_environment
http://www.eia.gov/energyexplained/index.cfm?page=geothermal_environment
http://www.eia.gov/energyexplained/index.cfm?page=geothermal_environment


Retail Bank Branch Energy Challenge 

Wind 

http://besthomemadeenergy.org/renewable-energies/ 

 
6 http://www.eia.gov/energyexplained/index.cfm?
page=biomass_environment  
7 http://www.energy4me.org/energy-facts/
environmental-protection/environmental-impact-by-
source/ 
8 http://www.energy4me.org/energy-facts/
environmental-protection/environmental-impact-by-
source/ 
9 http://www.eia.gov/energyexplained/index.cfm?
page=wind_environment 
10 http://www.eia.gov/energyexplained/index.cfm?
page=solar_environment 

Wind is considered to be a clean source of energy. It does not emit green-

house gas emissions and has no air or water pollution. The most serious 

environmental impact of wind energy probably is its effect on bird and bat 

mortality.8 Some people do not like the landscape and sound of the wind 

turbines.9 Overall, wind energy has much smaller environmental impact 

than fossil fuel based energy sources.  

Solar 

Solar energy is also a relatively clean source of energy. It has no air or wa-

ter pollution and no greenhouse gases emissions. However, the process of 

producing photovoltaic cells may cause pollutions of toxic materials and 

chemicals.10 Solar systems may also have influence on ecosystems. For 

instance, cleaning concentrators and receivers needs water from under-

ground wells which may harm the ecosystems in dry climates.11 

air pollutants including sulfur dioxide, carbon monoxide, nitrogen oxides, 

particulate matters, and heavy metals.6 Some people believe biomass en-

ergy is a feasible solution because plants are renewable and absorb car-

bon dioxide as they grow. However, growing biomass takes a large 

amount of energy and land.7 

Energy Efficiency Smartphone Apps 

1. One-Stop Lighting Shop 

Find the best light bulbs for your fixtures and preferences! This app 
can also places your order, and calculates savings and payback period 
from replacing your current light bulbs.  

Download from here:  

http://itunes.apple.com/us/app/light-bulb-finder/id395561408?mt=8 

2.   Improve Fuel Efficiency 

Speeding, rapid acceleration and rapid braking can reduce your gas 
mileage by one-third! Use this app to find if you are driving efficient-
ly. 

Download from here:  

http://itunes.apple.com/us/app/greenmeter/id289973918?mt=8 

http://www.eia.gov/energyexplained/index.cfm?page=biomass_environment
http://www.eia.gov/energyexplained/index.cfm?page=biomass_environment
http://www.energy4me.org/energy-facts/environmental-protection/environmental-impact-by-source/
http://www.energy4me.org/energy-facts/environmental-protection/environmental-impact-by-source/
http://www.energy4me.org/energy-facts/environmental-protection/environmental-impact-by-source/
http://www.energy4me.org/energy-facts/environmental-protection/environmental-impact-by-source/
http://www.energy4me.org/energy-facts/environmental-protection/environmental-impact-by-source/
http://www.energy4me.org/energy-facts/environmental-protection/environmental-impact-by-source/
http://www.eia.gov/energyexplained/index.cfm?page=wind_environment
http://www.eia.gov/energyexplained/index.cfm?page=wind_environment
http://www.eia.gov/energyexplained/index.cfm?page=solar_environment
http://www.eia.gov/energyexplained/index.cfm?page=solar_environment


Energy Saving Tips of the Month 

Transportation 

Retail Bank Branch Energy Challenge 
green@self-help.org 

 Avoid aggressive driving, such as speeding, rapid 

acceleration, and hard braking, which can lower 

your highway gas mileage by up to 33% and 

your city mileage by 5%. 

 Avoid high speeds. Above 60 mph, gas mileage 

drops rapidly. For every 5 mph above 60 mph, 

it’s like paying an additional $0.30 per gallon of 

gasoline.  

 Avoid keeping heavy items in your car; an extra 

100 pounds in your vehicle could increase your 

gas costs by up to $0.08 cents per gallon. 

 Reduce drag by placing items inside the car or 

trunk rather than on roof racks, which can de-

crease your fuel economy by 5% or more. 

 Check into telecommuting, carpooling, and 

public transit to save driving and car mainte-

nance costs. Many urban areas provide car-

pool lanes that are usually less congested, 

which means you will get to work and home 

faster and more refreshed. 

 Use the grade of motor oil your car’s manufac-

turer recommends. Using a different motor oil 

can lower your gas mileage by 1%-2%. 

 Inflate your tires to the pressure listed in your 

owner’s manual or on a sticker in the glove 

box or driver’s side door jamb. This number may 

differ from the maximum pressure listed on 

your tire’s sidewall.  

 

 Get regular maintenance checks to avoid fuel 

economy problems due to worn spark plugs, 

dragging brakes, sagging belts, low transmission 

fluid, or transmission problems. 

 Don’t ignore the check-engine light. It can alert 

you to problems that affect fuel economy as 

well as more serious problems, even when your 

vehicle seems to be running fine. 

 Replace clogged air filters on an older car with a 

carbureted engine to improve gas mileage by as 

much as 10% and to protect your engine. 

 

Source from:   

U.S. Department of Energy, Energy Saver,  

http://www.energysavers.gov/pdfs/energy_savers.pdf 

Energy Efficiency Smartphone Apps 

3.   Slay the Vampire 

“Vampire energy” - the electricity consumed by an 
appliance when it is turned off but plugged in, ac-
counting for 10% of an average home’s electricity use.  

Download from here:  

http://www.bighillsoftware.com/apps/igo-vampire-power
-calculator/ 

4.   Make Your Smartphone Even Smarter 

By using this app, you can adjust many battery-
draining settings. It also includes an energy quiz, 
offers tips on saving energy and plants a tree with 
each purchase.  

Download from here:  

http://sayiamgreen.com/home/id289973918?mt=8 

 

(Source from:  http://tinyurl.com/cdeg6xj) 



Appendix D Stickers and Flyers Designed for Monthly Energy Competitions 

      Electronic Appliances                                                             Lighting 

 

 

 

 

 

 

     Recycling                                                                                      Thermostat 

 

 

     Transportation                                                                           Water use 

 



 

 

 

 

 

Start conserving energy TODAY! 

 

 

 

 

 

 

 

 

Remember to report all points earned to your team captain! 

 

 

 

 

 

*The Self-Help Retail Bank Branch Challenge consists of six monthly energy competitions. 

*Prizes will be awarded for the winner of each month and the overall winner.  

SELF-HELP RETAIL BANK BRANCH CHALLENGE 

Save energy, your actions matter! 

 

July’s Energy Challenge Theme: 

Electronic Appliance 
 

This Month’s Scoring System 

1 Point – Display the competition flyers on each floor of the office 
building: One point for each floor 
1 Point – Display the themed stickers near every printer and copier 
in the office: One point for each sticker. 
1 Point - Remove one of the light bulbs from the office refrigerator 
and set the refrigerator temperature between 36 and 40 degrees, 
freezer temperature between 0 and 5 degrees 
2 Points - Activate the power savings setting on your computer and 
set it to turn off your computer monitor and hard drives/disks after a 
reasonable time (i.e. 5 min.) 
2 Points - Plug your office appliances (computer, desk lamp, etc.) 
into a power strip and turn off the power strip when leaving the 
office 
3 Points - Activate the power savings setting on all office copiers, 
scanners, fax machines, etc. to turn off after a reasonable time (i.e. 5 
min or less) 
2 Bonus Points - Send in a picture of you earning one or more of the 
points listed above 

This month’s prize: Reusable Mug! 

Remember to report all points earned to your branch captain! 
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Start conserving energy TODAY! 

 

 

 

 

 

 

 

 

Remember to report all points earned to your team captain! 

 

 

 

 

*The Self-Help Retail Bank Branch Challenge consists of six monthly energy competitions. 

*Prizes will be awarded for the winner of each month and the overall winner.  

SELF-HELP RETAIL BANK BRANCH CHALLENGE 

Save energy, your actions matter! 

 

June’s Energy Challenge Theme: 

Lighting 
 

This Month’s Scoring System 

1 point – Display the competition flyers on each floor of the office 

building: One point for each floor 

1 point – Display the themed stickers near every printer and 

copier in the office: One point for each sticker 

2 points – Each of first five incandescent bulbs replaced with a 

CFLs or LEDs 

3 points – Each of first five motion detectors installed in rooms 

10 points – Replacing all existing office incandescent lights with 

CFLs or LEDs 

10 points – Installing motion detectors in every private room 

2 bonus points - Send in a picture of you earning one or more of 

the points listed above 

This month’s prize: PIZZA PARTY! 

Remember to report all points earned to your branch captain! 
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Start conserving energy TODAY! 

 

 

 

 

 

 

 

 

Remember to report all points earned to your team captain! 

 

 

 

 

 

*The Self-Help Retail Bank Branch Challenge consists of six monthly energy competitions. 

*Prizes will be awarded for the winner of each month and the overall winner.  

SELF-HELP RETAIL BANK BRANCH CHALLENGE 

Save energy, your actions matter! 

 

November’s Energy Challenge Theme: 

Recycling 
 

This Month’s Scoring System 

1 Point - Display the competition flyers on each floor of the 
office building: One point for each floor 
1 Point - Display the themed stickers near every printer and 
copier in the office: One point for each sticker. 
2 Points - Use reusable interoffice envelops 
2 Points - Set the printers to the mode of double-side printing 
2 Points - Set recycling bins and label them clearly for 
recycling office paper, newspaper, bottles and cans, battery, 
and empty ink and toner cartridges. 
3 Points - Start food waste composting in the office 
4 Points - Make recycling bins available in each office 
2 Bonus Points - Send in a picture of you earning one or more 
of the points listed above 
 

This month’s prize: Snack Box! 

Remember to report all points earned to your branch captain! 
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Start conserving energy TODAY! 

 

 

 

 

 

 

 

 

Remember to report all points earned to your team captain! 

 

 

 

 

 

*The Self-Help Retail Bank Branch Challenge consists of six monthly energy competitions. 

*Prizes will be awarded for the winner of each month and the overall winner.  

SELF-HELP RETAIL BANK BRANCH CHALLENGE 

Save energy, your actions matter! 

 

August’s Energy Challenge Theme: 

Thermostat 
 

This Month’s Scoring System 

1 Point – Display the competition flyers on each floor of the 
office building: One point for each floor 
1 Point – Display the themed stickers in each room with 
thermostat: One point for each sticker. 
2 Points - For setting the thermostat to turn on 1 hour before 
opening 
2 Points - For setting the thermostat to turn off 1 hour after 
closing 
2 Points - For setting the thermostat to turn off over weekends 
3 Points - For every degree the thermostat cooling temperature 
is increased 
3 Points - For every degree the thermostat heating temperature 
is decreased 
10 Points - For purchase and installation of a programmable 
thermostat 
2 Bonus Points - Send in a picture of you earning one or more of 
the points listed above 

This month’s prize: Free T-shirt! 

Remember to report all points earned to your branch captain! 
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Start conserving energy TODAY! 

 

 

 

 

 

 

 

 

Remember to report all points earned to your team captain! 

 

 

 

 

 

*The Self-Help Retail Bank Branch Challenge consists of six monthly energy competitions. 

*Prizes will be awarded for the winner of each month and the overall winner.  

SELF-HELP RETAIL BANK BRANCH CHALLENGE 

Save energy, your actions matter! 

 

October’s Energy Challenge Theme: 

Transportation 
 

This Month’s Scoring System 

1 Point - Display the competition flyers on each floor of the 

office building: One point for each floor 

2 Points - Avoid driving at high speeds above 60 mph. 

2 Points - Clear the useless heavy items in your car 

3 Points - Use the grade of motor oil your car’s manufacturer 

recommends 

4 Points - Get regular maintenance checks to avoid fuel economy 

problems due to worn spark plugs, dragging brakes, sagging 

belts, low transmission fluid, or transmission problems. 

4 Points - Replace clogged air filters on an older car with a 

carbureted engine to improve gas mileage 

2 Bonus Points - Send in a picture of you earning one or more of 

the points listed above 
 

This month’s prize: Complimentary Bowling Outing! 

Remember to report all points earned to your branch captain! 
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Start conserving energy TODAY! 

 

 

 

 

 

 

 

 

Remember to report all points earned to your team captain! 

 

 

 

 

 

*The Self-Help Retail Bank Branch Challenge consists of six monthly energy competitions. 

*Prizes will be awarded for the winner of each month and the overall winner.  

SELF-HELP RETAIL BANK BRANCH CHALLENGE 

Save energy, your actions matter! 

 

September’s Energy Challenge Theme: 

Water Use 
 

This Month’s Scoring System 

1 Point – Display the competition flyers on each floor of the office 
building: One point for each floor 

1 Point – Display the themed sticker in each bathroom or kitchen: 
One point for each sticker. 

2 Points – For reducing the amount of water used in each flush by 
placing a plastic bottle filled with water or sand in your toilet tank 

2 Points – Check the leakage of toilets by putting dye tablets or food 
coloring in the toilet tank and waiting to see if the color appears in 
the bowl (without flushing) 

3 Points – Reduce the temperature of water heater to 120F or less 

4 Points - Insulate all hot water pipes as well as the first five or ten 
feet of pipe supplying cold water to the water heater 

4 Points - Install aerators on every faucet 

2 Bonus Points - Send in a picture of you earning one or more of the 
points listed above 

This month’s prize: Fruit Baskets! 

Remember to report all points earned to your branch captain! 
 

 

 

 

 

green@self-help.org 


