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Net Zero Energy Buildings are essentially the pinnacle of what sustainable 

construction is trying to accomplish. As a minimum, a net zero energy building must 

achieve an operating net zero energy demand. This means that all building energy 

demands must be offset by the energy harvested within the site or project. Energy 

efficient technologies and buildings (i.e., LEED certified buildings), along with integrated 

design have historically been considered the key components to achieving a Net Zero 

Energy Building. An area that has not received the necessary attention, is improving 

upon building occupant behavior. This is remarkable considering that a building‘s 

occupant behavior can account for half of a building‘s energy demand. The combination 

of implementing both the energy efficient technologies seen in LEED certified buildings 

along with the improvement of occupant behavior, could significantly increase the 

possibility of achieving a Net Zero Energy Building.  

This study has determined the effectiveness that financial incentives and 

disincentives could have on improving occupant behavior. Currently at the University of 

Florida, academic units are not held accountable for their energy use. Without holding 
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these academic units accountable to a monetary budget, there is no way to control or 

encourage responsible occupant behavior. If each academic unit was held to a budget, 

then perhaps managing occupant behavior could be more attainable. Furthermore, if 

each academic unit passed along financial incentives and disincentives based on this 

budget to full-time occupants; there would be true accountability of occupant behavior. 

The survey results were tested against the hypothesis that building occupants who are 

presented a policy of financial incentives and disincentives (based on their energy use) 

would report more improved energy use behavior than before being presented the 

policy. The data collected determined the impact that financial incentives and 

disincentives could have on improving certain occupant behaviors. It also provided 

information regarding the most effective mediums for occupants to monitor the real time 

energy use of their building.  The goal was to collect information from all the full-time 

professors with offices at the University of Florida‘s Rinker Hall. The survey examined 

respondents‘ current energy use habits and how financial incentives and disincentives 

could affect those same behaviors. It also examined personal views on the fairness of 

the policy. These factors were then used to determine the effect that financial incentives 

and disincentives would have on improving occupant behavior. The results indicated 

that occupants would improve their behavior if they were subjected to a policy of 

financial incentives and disincentives.   
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CHAPTER 1 
INTRODUCTION 

 The improvement of technology for energy efficiency has been embraced 

worldwide and adopted by the construction industry as much as any. Owners demand 

the most energy efficient technologies to be incorporated into the design and 

construction of their buildings. Some owners are looking to take it a step further by 

seeking Net Zero Energy Buildings. ―As a minimum, a Net Zero Energy Building must 

achieve an operating net zero energy demand. This means that all building energy 

demands must be offset by the energy harvested within the site or project (Phillips et al. 

2009).‖ Though integrated design and the energy efficient technologies of green 

buildings (i.e., LEED certified buildings) have yielded favorable results, energy waste 

due to poor occupant behavior may deserve even more attention. The potential savings 

captured by improving upon occupant behavior, could be quite substantial due to the 

high number of building occupants and the relative no-cost nature of the approach 

(Masoso and Grobler 2010). Improving occupant behavior to supplement the energy 

efficient technologies of a green building could make achieving a Net Zero Energy 

Building more of a reality.  

Background of Problem  

Historically, integrated design and high performance green buildings are 

considered to be the most important components to achieving a Net Zero Energy 

Building. What integrated design cannot improve upon is a building‘s occupant 

behavior, which can be responsible for half of a building‘s energy demand (Malin 2010). 

Ramsey stated (Malin and Boehland 2005), ―you can go really far before you get to a 

point where efficiency is more expensive than something like renewable energy or 
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cogeneration.‖ By not putting more focus on improving occupant behavior, the potential 

for achieving maximum energy efficiency will never be reached.  

Purpose of the Study  

 In order to achieve the maximum energy efficiency potential of a building, 

occupant behavior cannot be ignored. Improving occupant behavior could be the key to 

owners seeking to achieve Net Zero Energy Buildings. It was the purpose of this study 

to show how a policy of financial incentives and disincentives enforced on occupants 

could meet this challenge and improve behavior.  

Aim 

This study first focused on current energy use habits of the full-time occupants 

(professors) at the University of Florida‘s Rinker Hall in Gainesville, FL. After 

determining the current occupant behavior at the time, a financial incentive and 

disincentive policy based on the building‘s collective energy use was then presented to 

the occupants. The goal was to determine the effectiveness that financial incentives and 

disincentives could have on improving occupant behavior in terms of energy use.  

Hypothesis 

The null hypothesis was defined as the following: 

N0= Building occupants who are presented a policy of financial incentives and 

disincentives (based on their energy use) would report more improved energy use 

behavior than before being presented the policy.  

Research Objective 

The study conducted sought to address the following: 

 Discover current energy use behavior of Rinker Hall full-time occupants 
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 Determine the most effective approach for building occupants to access real-time 
energy monitoring 

 Test how effective financial incentives and disincentives could be on improving 
occupant behavior 

 Reveal specific occupant behaviors that need improvement 

 Determine specific occupant behaviors that an incentive and disincentive based 
system could most effectively improve upon 

 
Significance of the Study 

Research up to this point has mainly looked at occupant behavior as an indicator 

of the functionality of systems (Saelens et al. 2010). There has been research on the 

effect that occupant behavior has on a building‘s energy demand, but there has not 

been a study to determine the effect that financial incentives and disincentives could 

have on improving behavior.  

Overview 

Following this introduction, Chapter 2 covers the literature review. This covers 

studies on both occupant behavior and the need for improved occupant behavior when 

seeking to accomplish Net Zero Energy Buildings. The chapter also provides definitions 

and discusses current applications of occupant behavior and approaches to achieving 

NZEB‘s. 

Chapter 3 outlines the methodology used for this research. A survey was 

conducted to gather input from full-time occupants of Rinker Hall on their current energy 

use habits and the effect that financial incentives and disincentives would have on 

improving their behavior.  

Chapter 4 shows the results from the survey and the analysis conducted to 

determine what energy use habits were improved by a policy of financial incentives and 
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disincentives. It also identified the most effective approaches for building occupants to 

access real-time energy monitoring. Finally, Chapter 5 draws conclusions based on the 

findings of the study and provides recommendations for future research. 
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CHAPTER 2 
LITERATURE REVIEW  

Background 

The sustainability movement that has occurred this past decade was arguably one 

of the most dramatic paradigm shifts in our nation‘s history. This movement transformed 

the construction industry as much as any. As a result, the United States Green Building 

Council (USGBC) created the LEED rating system.  

The rating system is frequently utilized in construction projects to ensure that only 

the most energy efficient and sustainable products are used. Owners seek the various 

certifications (LEED Certified, Silver, Gold and Platinum) for their buildings that the 

USGBC awards for meeting its requirements. The LEED rating system has been an 

invaluable tool in bringing sustainability to the forefront of the construction industry. It 

has forced manufacturers to design new products that meet the high demands of the 

rating system. New technologies have allowed the development of high performance 

green buildings that we see today. What has not been thoroughly researched is the 

effect that occupant behavior has on systems and the energy required to operate them.  

In the research on occupant behavior that has been done, there have been reports 

of more building energy consumption during non-operating periods than during 

operation. This is not due to poor technology, but to poor occupant behavior. Through 

all the recent innovation that has come about this past decade, there has been the 

potential to experience the highest energy savings at no cost. What is intriguing is that 

we have not yet captured these savings, despite our capability (Masoso and Grobler 

2010). 
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Evolution of Energy Use Behavior  

The evolution of technology and the transformation of human life the world has 

experienced over the last 100 years have been remarkable to say the least. It was not 

long ago that candles used to be lit at night to illuminate a space or one rode on 

horseback to get from point A to B. It is almost unimaginable that this was a standard 

way of life. Now, it is pretty common to start up a 300 plus horsepower vehicle with air-

conditioning to get where one needs to go. The lifestyle that technology has given us 

today is one that those lighting candles could never fathom. Today, in industrial 

countries like America, this is the standard way of life. If people are hot they are going to 

turn on their air-conditioning units. When they leave a room, they might forget to turn off 

the lights or leave something plugged in. It has become apparent that this irresponsible 

lifestyle carries graver consequences than once expected.   

The construction industry has acknowledged the excessive use of energy that we 

have taken for granted for so long. In the last decade, the movement toward sustainable 

construction has been the most rapid cultural evolution we have ever seen in the 

industry. What has allowed this movement to be embraced so quickly is its effect on 

people from different ends of the political spectrum. The initial thought may be that 

sustainable construction only appeals to liberal focus groups such as environmentalists. 

The typical environmentalist would agree quite strongly with the sustainable 

construction concept. Sustainable construction promotes environmental responsibility 

though low VOC materials, reduction in energy use and reuse of resources. Could this 

also be true for the fiscally conservative right-winger, who is driven by profit and the 

bottom line? The answer is yes it can. An educated businessperson can quickly see 

return on investment that sustainable construction offers through life cycle cost analysis. 
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Sustainable construction in a sense has no enemies. Whether it be a social or 

economical reason an individual has for supporting sustainable construction, it is difficult 

to disagree with this concept. 

Green Buildings 

It is safe to say that energy efficient building technologies are now the standard. 

The last 10 years have been revolutionary considering the new paradigm of ―building 

green.‖ The USGBC‘s LEED rating system is the standard in green building and 

environment/energy conscious corporations seek to obtain the various levels of 

certification available. Corporations that were once not considered environmentally 

friendly before must now embrace these ideals and new technologies. Consumers and 

potential clients want to buy products and services from corporations that embrace 

these sustainable principles and corporations are listening.  

Verizon company executive Kathryn C. Brown (2010) stated the following to its 

conference board: 

At Verizon, we are focused on how to ensure, in the 21st century 
Information Age, that the latest advances in human inventiveness are 
sustainable. We have a very active, engaged and deep-thinking team that 
assesses both what our systems can do to reduce energy use and 
decrease our carbon footprint and to create smart cities, smart medicine, 
smart education and—to borrow from IBM, one of our corporate partners—
a smarter planet. 

Corporations are not only realizing the importance of sustainable social responsibility, 

but they also see the economic opportunities it brings. Investments in green buildings 

(i.e., LEED certified buildings) are a great way to show consumers that a corporation 

holds sustainable responsibility as one of its core values. This could inherently increase 

sales to sustainability conscious consumers, but these buildings also achieve real cost 

savings over time for the owner.  
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Energy Efficient Technology  

The technologies that green building products and systems use are far more energy 

efficient than their predecessors. In 2009, products that utilized the government backed 

Energy Star rating helped America avoid greenhouse emissions equivalent to those 

from 30 million cars, all while saving nearly $17 billion on utility bills (Jackson, 2010). 

The focus on using high performance materials has been at the forefront of sustainable 

construction and is ever growing. Interestingly, what has been overlooked through the 

development of more sustainable products is in fact our own behavior. (Masoso and 

Grobler 2010).  

Integrated Design 

To achieve the most energy efficient buildings, there must be a collective effort 

starting at the pre-design phase of a project. Building orientation, wind speed and 

direction, path of the sun, etc. are all-important to ensure the functionality of energy 

saving technologies and systems (i.e., wind turbines, photovoltaic devices) (Frechette et 

al. 2009). Embracing an integrated design approach is part of the foundation of the 

green building process. By having all parties (i.e.,architect, contractor, owner, etc.) 

involved, starting with the pre-design phase, sustainable technologies and design can 

be implemented in a cost effective and efficient manner. What integrated design cannot 

improve upon is a building‘s occupant behavior. 

Ramsey stated (Malin and Boehland 2005), ―you can go really far before you get to a 

point where efficiency is more expensive than something like renewable energy or 

cogeneration.‖ Ramsey was suggesting implementing systems that are more energy 

efficient as opposed to onsite renewable energy to be more cost effective. Ramsey did 

not mention an improvement in occupant behavior as a means to be more energy 
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efficient and cost effective, but the theory still applies. It may even be more appropriate 

given the little to no cost of improving occupant behavior. It is not to say that the 

integrated design process should be abandoned and owners should solely focus on 

improving occupant behavior, but that it should be used as a supplement to achieve 

what integrated design cannot. 

Improving Occupant Behavior 

It is quite remarkable that we have an elaborate building rating system in LEED 

that requires the most efficient technologies to cut the building‘s energy cost, yet there 

is no emphasis on what is free and readily available to everyone in managing human 

(occupant) behavior. It would be naïve to believe that human behavior is easily changed 

or even controlled. Products that are utilized in the LEED rating system are easily 

controlled and monitored. They have been perfected over time to reach the high-energy 

performance they operate at. But if the same attention that has been given to energy 

efficient technologies and products were given to altering occupant behavior, we could 

see substantial energy reduction at almost not cost. According to Masoso and Grobler 

(2009), ―more energy is used during non-working hours (56%) than during working 

hours (44%).‖ These conclusions were based on six randomly selected commercial 

buildings in Botswana and South Africa (which is a hot and dry climate). Given the lack 

of research on the effect building occupant behavior has on energy consumption, this 

research is a great example for other countries to follow and build upon (Masoso and 

Grobler 2009). There has been extensive research on building occupant behavior in the 

past, however this research has a different perspective. In the past, research looked at 

the effect building technologies could have on productivity and comfort of building 

occupants (i.e., thermal comfort, effect of stimuli like illumination levels, shading, glare, 
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etc.) For this type of research, the focus is on using occupant behavior to maximize the 

potential of building technologies (Masoso and Grobler 2010).  

Net Zero Energy Buildings 

The sustainable construction movement that has been booming over the past 

decade has fostered the development of Net Zero Energy Buildings. This relatively new 

addition to the sustainable construction scene is looking to revolutionize the industry a 

step further. An important part of obtaining a Net Zero Energy Building is responsible 

occupant behavior. Currently, occupant behavior seems to not be getting the attention it 

deserves. Since the Industrial Revolution, we have seen some of the greatest modern 

technologies developed and perfected; many of which have become a part of our 

everyday life. These technologies that we have become so accustomed to, require a 

demand for energy that we are now realizing to be economically and environmentally 

irresponsible. Though we may have realized the errors of our ways, many of these 

advancements have become part of the foundation of our economy, and the task of 

breaking such habits seems insurmountable. Additionally, any technology we produce 

to be more efficient and sustainable will only be as useful as those who are willing to 

embrace that technology.  

When one thinks about Net Zero Energy Buildings, one probably thinks of the 

design, materials and technology as the three main driving forces in reaching Net Zero 

energy consumption. It is true; these are three crucial factors in obtaining Net Zero 

Energy in a building and are all things that can reduce the energy a building demands. 

However, there is one more factor that can account for half of a building‘s energy 

demand and which is somehow overlooked; building occupants (Malin 2010). Brockman 

stated that (Malin 2010), ―The project team for the Oregon Sustainability Center – a 
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200,000 square foot multi-tenant project pursuing Living Building certification in Poland, 

discovered just how critical the occupants would be when they break out the energy 

loads in their net-zero-energy model and found that occupant loads accounted for a full 

50% of the energy.‖ Establishing the use of Net Zero Energy Buildings is not going to 

rely on the application of photovoltaics, wind turbines, or other engineering 

accomplishments. Instead, it will require that the users of these buildings embrace the 

lifestyle of sustainable behavior. Given the dynamic and uncontrollable nature of 

occupants, finding effective ways to improve behavior will be key to achieving Net Zero 

Energy Buildings (Frechette and Gilchrist 2009). 

The Dynamic Nature of Human Behavior 

The current demand for energy in industrial countries like China and the United 

States is the highest in history. It has become a part of our cultures to continuously rely 

on fossil fuels and electricity to power our vehicles and devices we are dependent upon. 

Every day new construction designs and methods are being implemented to move 

towards a more sustainable building environment. Engineers and scientists will be able 

to perfect technologies overtime by field-testing and market input. These are relatively 

static and controlled processes, which help them narrow in on exactly what they need to 

―fix‖ in order to make a new product better than the last. However, people are dynamic, 

unpredictable, and difficult to control. Unlike the reengineering of a product or a process 

that just needs a ―tweak,‖ getting people to change the way they use energy will require 

innovative policies that will improve their behavior. 

Building occupants come from different climates, have different customs and 

backgrounds and will have various personal views when it comes to energy use. Given 

the diversity of building occupants, unbiased incentives and disincentives must be used 
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to create a universal effect on improving occupant behavior. Financial incentives and 

disincentives generally hold no bias on the effect they have on human behavior and 

have the potential to be highly effective in improving occupant behavior.  

Occupant Behavior Management  

At the University of Florida, the Physical Plant Division manages all campus 

utilities. Currently, all academic units on the campus are collectively using 5 mega-watts 

of power and cost the university $38 million per year for electricity alone, (Physical Plant 

Division 2010).  The university as a whole assumes the financial responsibility of the 

energy usage (individual academic units are not required to meet or come below a 

mandated energy use budget). Given the staggering number of dollars spent on energy 

at a campus of this scale, there has been discussion to shift some responsibility from 

the campus collectively to the individual colleges or departments. This would inherently 

create an incentive for users of these facilities to be more energy conscious due to 

potential financial penalties for exceeding a mandated benchmark or awards for usage 

below this benchmark. 

Supplementing Technology  

One of the most energy efficient buildings on the University of Florida campus is 

Rinker Hall, which by no coincidence is home to the Rinker School of Building 

Construction. Rinker Hall is a LEED Gold Certified Building. This certification verifies 

that the building has been constructed with products and technologies that are 

substantially more energy efficient than a typical building, especially in comparison to 

older buildings on the University of Florida campus. Rinker Hall‘s energy efficient 

technologies and components make it a great candidate to conduct research on building 

occupant behavior. After exhausting all approaches to reaching maximum efficiency that 
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a LEED certified building offers, the real benefits that managing occupant behavior can 

have can be seen.  

As noted previously, on average 56% of electricity use is during non-working 

hours, while 44% is used during working hours. Masoso and Grobler (2009) took a 

―glass half empty or glass half full approach.‖ On one hand, this number reveals 

substantial waste in a building‘s resources. On the other hand, this waste reveals the 

potential that improving occupant behavior can have in reducing cost. This makes 

research in occupant behavior quite valuable for an owner.  

Rinker Hall 

Rinker Hall is used by twenty faculty members, five hundred undergraduate and 

one hundred twenty graduate students, and various other staff (Chini 2010). 

Considering the various schedules of students, the most accurate pool of users to focus 

research on would be the faculty. A good start would be to survey faculty with questions 

that focus on both their current energy use at Rinker and the potential effects of 

monetary incentives and disincentives on improving behavior. Other appropriate 

objectives would be to get feedback on technologies that users would find effective in 

helping them monitor/manage energy consumption (i.e., real-time energy display 

monitoring devices and software). An incentive/penalty system could affect occupant 

behavior by having the academic unit (i.e., M.E. Rinker, Sr. School of Building 

Construction) pass along the monetary energy savings or loss to the end user (full-time 

faculty members).  

 

 

 



 

25 

CHAPTER 3 
METHODOLOGY 

This study was conducted through an online survey sent to participants. The 

survey consisted of twenty yes/no questions and one optional comment box. Before the 

survey could be sent to participants, UF-IRB approval had to be obtained. The survey 

was made available to participants for thirty-seven days.   

Survey 

Overview 

The survey questions focused on current occupant behavior and the effect that 

financial incentives and disincentives could have on this behavior. Other information 

gathered from respondents included: 

 Occupant opinions of the incentive and disincentive based policy 

 Effective methods of delivering real-time energy monitoring to occupants 

 The effect that this policy would have on the occupants‘ behavior at home   

 Suggestions by occupants on monitoring and improving occupant behavior  
 

The answers to these questions were gathered to determine whether financial 

incentives and disincentives would have an impact on improving occupant behavior, 

thus making a goal of Net Zero Energy more feasible.  

Population 

The sample population that was chosen for this survey included all full-time 

professors with an office at Rinker Hall.  

Facility  

Rinker Hall was chosen for this study because of its LEED Gold Certification. By 

holding this certification, we can assume that in comparison to most buildings, all efforts 

have been exhausted in regards to integrating the most energy efficient design, systems 
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and material. This makes it a prime candidate for demonstrating the advantage that 

combining a high-performance green building and improving occupant behavior can 

have in better achieving a Net Zero Energy Building.  

Survey Design 

The intent of the survey was to have all full-time occupants (professors) of Rinker 

Hall to report on their current energy use behaviors honestly. The diverse cultural 

backgrounds of Rinker Professors, provides a well-rounded occupant pool within a 

controlled environment. Rinker Professors come from all over the world with customs 

that vary greatly in their views on energy use. This data provides a chance to see the 

impact those different backgrounds have on occupant behavior and the effectiveness of 

a financial incentive and disincentive-based system. 

Before the survey could be sent out, it had to be submitted to the University of 

Florida‘s IRB-02 office for review. The IRB-02 office reviews all surveys conducted 

through research at the University of Florida and their approval is required before 

conducting a survey. Along with the survey, a consent form was required to be drafted 

and submitted per the requirements of the IRB-02 office. These items were first 

submitted on March 29, 2011 and were denied on March 31, 2011. The first submission 

was denied due to the following missing verbiage in the consent form, "your 

participation is completely voluntary and you do not have to answer any question you do 

not want to answer." Also, the time required to complete the survey was not indicated. 

These corrections were made and the survey items were resubmitted on April 4, 2011. 

The survey items were then approved on April 5, 2011. The approved consent form that 

was returned by the IRB-02 office contained a stamp with a signature line. It is their 
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requirement that participants sign this document before participating in the survey. It 

was also required that one signed consent form be submitted to the IRB-02 office upon 

completion of the study. This is for their record to ensure that correct protocol was being 

followed.  

The survey was created and distributed through Kwik Surveys 

(http://www.kwiksurveys.com) and consisted of five sections (see Appendix A). The link 

to complete the survey was sent out April 7, 2011 and the survey remained open until 

May 13, 2011.  The first section probed occupants on their current energy use 

behaviors at Rinker Hall. Before the second section of questions, a financial incentive 

and disincentive based policy on occupant behavior at Rinker Hall was presented. The 

second set of questions sought to find out the opinions of the occupants in regards to 

the policy presented. The third, fourth, and fifth sections questioned the best methods of 

presenting real-time energy monitoring to occupants, the effect that the policy presented 

had on their answers in section one and best practices for monitoring and improving 

occupant behavior. All sections consisted of only yes/no answers except the fifth 

section, which was an optional comment box.  

Survey Questions 

Section One  

The first and second question of the survey asked respondents, ―Do you leave 

your computer on in your office when you depart for the day?‖ and ―Do you leave your 

computer on in your office when you depart for the weekend?‖ All professors at Rinker 

Hall use their computers for a variety of reasons throughout the day and arguably more 

frequently than any other electronic device. This will help reveal fundamental views of 

respondents towards occupant behavior, since it is a frequent and routine activity for 

http://www.kwiksurveys.com/
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them.  

 The third and fourth question of the survey asked, ―Do you leave your printer or 

other peripheral devices on in your office when you depart for the day?‖ and ―Do you 

leave your printer or other peripheral devices on in your office when you depart for the 

weekend?‖ These are devices that may be easily overlooked due to their less frequent 

use.  

The fifth and sixth questions asked, ―Do you leave your computer on when you 

depart from you office for longer than 2 hours?‖ and ―Do you leave your printer or other 

peripheral devices on when you depart from your office for longer than 2 hours?‖ This 

could prove to be a key opportunity to improve occupant behavior and may be even 

more overlooked than questions three and four.  

Before the second section questions were asked, a policy was present to the 

respondents. The policy is as follows; ―Physical Plant is enforcing a policy that gives 

individual academic units (i.e., BCN/Rinker Hall) a budget on their energy use. Physical 

Plant would hold the academic unit (BCN) financially responsible for any cost overage in 

energy use. In addition, if energy use were substantially lower than the required 

benchmark; the savings would be passed along to the academic unit (BCN). BCN has 

decided to cut full-time faculty travel budgets as a means to pay for overages, but all 

savings will also be passed along to the faculty.‖  

Section Two 

The seventh and eighth questions asked, ―Do you think Physical Plant‘s policy is 

fair?‖ and ―Do you think BCN‘s policy is fair?‖ These questions give insight on personal 

views of the respondents. The acceptance of this policy could be key in achieving 

maximum participation.  



 

29 

Section Three 

Questions nine through thirteen asked respondents‘ opinions regarding real-time 

energy monitoring and the best way to provide this information to occupants at Rinker. 

By knowing the most effective way to deliver real-time energy monitoring to occupants, 

improving occupant behavior becomes more of a reality.  

Section Four 

Question fourteen asked ―If you were experiencing ―bonus pay‖ due to the 

collective effort of reducing energy at Rinker Hall, would you apply these practices in 

your own home?‖ This will allow an opportunity to determine the effect that this type of 

policy can have in the way individuals regard energy use outside of the workplace. This 

is important because it will directly affect the next generations‘ (I.e., respondents‘ 

children occupant behavior.  

Questions fifteen through twenty asked the respondents whether or not their 

answers to questions one through six would change if the previously mentioned policy 

were enforced. This information will reveal the impact that a financial incentive and 

disincentive based policy could have on improving occupant behavior.  

Section Five 

Question twenty-one was the final question, which asked the respondents, ―Do 

you have any other suggestions on monitoring and improving occupant energy 

behavior?‖ This brings value to the study by allowing the respondents to present ideas 

that they believe would be most effective in reaching the goals of improving occupant 

behavior. By integrating these suggestions into an occupant behavior management 

program, cooperation of occupants can be maximized.  
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Analysis  

The results of the survey were analyzed by first determining the current behavior 

of the respondents. From this information, the potential for improving upon this behavior 

was identified. Once the potential for improvement was determined, the next step was 

to discover the effect that a financial incentive and disincentive-based policy could have 

on improving this behavior. This was accomplished by comparing the possible potential 

for improvement and the actual improvement that was achieved after the policy was 

presented to the respondents. The information that was yielded from the analysis 

revealed behavior that is most influenced by a financial incentive and disincentive based 

policy. Habits of irresponsible energy use were identified in addition to the personal 

opinions of the respondents towards the policy. The analysis was also able to determine 

the most effective methods for monitoring and managing occupant behavior.  
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CHAPTER 4 
RESULTS AND ANALYSIS 

Demographics of Sample Population  

Seventeen full-time professors from the Rinker School of Building Construction at 

the University of Florida completed the survey. This was out of a possible eighteen 

respondents (only one professor did not respond to the survey request). In the sample 

population, 35% were originally from countries outside of the United States. The 

remaining 65% were born in the United States.  

 

Figure 4-1.  Rinker Hall Occupant Behavior Survey—Response Rate 

 

Figure 4-2.  Rinker Hall Occupant Behavior Survey—Respondent‘s Country of Origin 

6% 

94% 

No Response

35% 

65% 

International
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Survey Responses 

Current Energy Use Behaviors—Section One 

Current energy use behaviors of Rinker Hall occupants were analyzed in Section 

One. This information was gathered from the respondents‘ answers to questions one 

through six of the survey. Table 4-1 shows the results. 

Questions one and two revealed that occupants are currently responsible in 

regards to turning off their computers when departing for the day or weekend. The 

survey results indicated that 82% of respondents currently did not leave their computers 

on when departing for the day and that 88% did not leave their computers on when 

departing for the weekend. A computer is arguably the most frequently used device by a  

Table 4-1.  Survey Responses—Section 1 

  (1) Do you leave your computer on in your office when you depart for the day? 

        Frequency   Percent 

Yes       3   18   

No       14   82   

(2) Do you leave your computer on in your office when you depart for the weekend? 

Yes 
   

2 
 

12 
 

No        15    88   

(3) Do you leave your printer or other peripheral devices on in your office when you 
depart for the day? 

Yes 
   

6 
 

35 
 

No       11   65   

(4) Do you leave your printer or other peripheral devices on in your office when you 
depart for the weekend? 

Yes 
   

6 
 

35 
 

No       11   65   

(5) Do you leave your computer on when you depart from your office for longer than 2 
hours? 

Yes 
   

11 
 

65 
 

No       6   35   

(6) Do you leave your printer or other peripheral devices on when you depart from your 
office for longer than 2 hours? 

Yes 
   

12 
 

71 
 

No 
   

5 
 

29 
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professor so it would be reasonable to believe that turning a computer off when leaving 

for the day or weekend would not be overlooked. Turning off a computer could be part 

of an end of the day routine for someone who uses one as frequently as professors do.  

 Questions three and four revealed that occupants were fairly responsible in 

turning off their printers or peripheral devices when departing for the day or weekend, 

but less responsible than they were in turning off computers. The results indicated that 

65% of respondents currently turn off printers or other peripheral devices when 

departing for the day and for the weekend. Printers and other peripheral devices are not 

used as frequent as computers and can be easily overlooked when leaving for the day 

or a weekend. This is shown in Figures 4-3, 4-4 and 4-5. Figure 4-3 shows the decrease 

in occupants turning off printers and other peripheral devices when compared to 

computers before departing for the day. Respondents were 17% less likely to turn off 

their printers and other peripheral devices than they were their computers before 

departing for the day.   

(1) Do you leave your computer on in your office when you depart for the day? 

        Frequency   Percent 

Yes       3   18 

No       14   82 

(3) Do you leave your printer or other peripheral devices on in your office when you 
depart for the day? 

Yes 
   

6 
 

35 

No       11   65 

 

 

 

Figure 4-3.  Decrease in responsible occupant behavior toward printers and other 
peripheral devices in comparison to computers (Question 1 vs. Question 3) 

Responsible Behavior Responses: 
Computers: 82% 
Printers and other peripheral devices: 65% 
Difference: 17% 
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 (2) Do you leave your computer on in your office when you depart for the weekend? 

        Frequency   Percent 

Yes       2   12 

No       15   88 

(4) Do you leave your printer or other peripheral devices on in your office when you 
depart for the weekend? 

Yes 
   

6 
 

35 

No       11   65 

 

 

 

Figure 4-4.  Decrease in responsible occupant behavior toward printers and other 
peripheral devices in comparison to computers (Question 2 vs. Question 4) 

Figure 4-4 demonstrates the decrease in occupants turning off printers and other 

peripheral devices when compared to computers before departing for the weekend. 

Respondents were 23% less likely to turn off their printers and other peripheral devices 

than they were their computers before departing for the weekend.  

Questions five and six revealed the most interesting results and an opportunity to 

examine the effects that an incentive and disincentive based system could have on 

occupant behavior. The data reveals a drop off in responsible behavior when occupants 

depart from their offices for an extended period of time (more than two hours but less 

than a day). This study concluded that 65% of respondents currently leave their 

computers on when departing their office for longer than two hours and that 71% leave 

their printers and other peripheral devices on. This creates an opportunity to improve 

upon this behavior through financial incentives and disincentives. Though there was a 

substantial drop in responsible behavior, once again occupants were more likely to turn 

off their computers than they were their printers and other peripheral devices (see 

Figure 4-5). 

Responsible Behavior Responses: 
Computers: 88% 
Printers and other peripheral devices: 65% 
Difference: 23% 
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(5) Do you leave your computer on when you depart from your office for longer than 2 
hours? 

        Frequency   Percent 

Yes       11   65 

No       6   35 

(6) Do you leave your printer or other peripheral devices on when you depart from 
your office for longer than 2 hours? 

Yes 
   

12 
 

71 

No       5   29 

 

 

 

Figure 4-5.  Decrease in responsible occupant behavior toward printers and other 
peripheral devices in comparison to computers (Question 5 vs. Question 6) 

Occupants’ Opinions of Policy—Section Two  

Before questions were asked in the second through fourth sections, a policy of 

financial incentives and disincentives was presented to the respondents. Rinker Hall 

occupant‘s opinions towards this policy were examined in this section. This information 

was gathered from the respondents‘ answers to questions seven and eight of the survey 

(see Table 4-2).  

Table 4-2.  Survey Responses—Section 2 

(7) Do you think Physical Plant‘s policy is fair? 

        Frequency   Percent   

Yes       12   71   

No       5   29   

(8) Do you think BCN‘s policy is fair? 

Yes 
   

11 
 

65 
 

No        6   35   

 

 Both question seven and eight revealed that overall, respondents view a policy of 

financial incentives and disincentives as being fair. The study concluded that 71% of 

respondents view a financial incentive and disincentive based policy enforced by the 

Responsible Behavior Responses: 
Computers: 35% 
Printers and other peripheral devices: 29% 
Difference: 6% 
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university‘s physical plant on individual academic units as being fair. The results 

indicated that 64% of the respondents believed a policy where each academic unit 

passed along the same policy to their full-time occupants (professor‘s with offices) as 

being fair. Support for a policy by those it is ultimately affecting is important to the 

effectiveness of the policy. Having occupants ―buy in‖ to this policy as opposed to 

simply being subjected to it will increase the effectiveness of the policy.   

Effective Real-Time Energy Monitoring Methods—Section Three 

The most effective methods of monitoring and reporting on real-time energy 

consumption data were analyzed in this section. This information was gathered from the 

respondents‘ answers to questions nine through thirteen of the survey. Table 4-3 

demonstrates the results. 

Table 4-3.  Survey Responses—Section 3 

(9) Would you be interested in access to a real time energy monitoring system on the 
BCN website to help monitor Rinker Hall‘s energy use? 

        Frequency   Percent   

Yes       16   94   

No       1   6   

(10) If a real time energy monitoring system were in place, would you reduce your 
energy use after observing a trend of potential energy overages for a period? 

Yes 
   

16 
 

94 
 

No        1    6   

(11) Would you be interested in being alerted via text message on the current trends of 
Rinker Hall‘s energy use? 

Yes 
   

6 
 

35 
 

No       11   65   
(12) Would you be interested in being alerted via email on the current trends of Rinker 

Hall‘s energy use? 

Yes 
   

10 
 

59 
 

No       7   41   

 (13) Would you use online tools to help you practice better energy management if they 
were available? 

Yes 
   

13 
 

76 
 

No       4   24   
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Question nine revealed that occupants were very interested in monitoring their 

real-time energy use. It also revealed that having access to this information through a 

website would be most effective. The results indicated that 94% of respondents were 

interested in having access to a real-time energy monitoring system on the BCN 

website to help monitor Rinker Hall‘s energy use. This method of delivering real-time 

energy monitoring via the building‘s homepage proves to be an effective approach at 

Rinker Hall.  

Question ten revealed the effectiveness that a combination of financial incentives 

and disincentives along with real-time energy monitoring access can have in improving 

occupant behavior. The results indicated that 94% of respondents would reduce their 

energy use after observing a trend of potential energy overages for a period. This is a 

strong indicator that occupants will improve their behavior if they foresee losing a 

financial opportunity or being subjected to a financial loss.  

Questions eleven and twelve revealed that occupants would choose not to be 

alerted via text message on current trends in Rinker Hall‘s energy use, but most would 

be interested in email alerts. The results indicated that 65% of respondents would not 

be interested in text message alerts on current trends of Rinker Hall‘s energy use, while 

59% of respondents reported that would be interested in email alerts. This reveals that 

overall, respondents feel that access to real-time energy monitoring via a web site is 

sufficient, but there is potential for some other computer based alert system (i.e., email).  

Question thirteen revealed that occupants would utilize online energy 

management tools. The results indicated that 76% of respondents would use online 

tools to help them practice better energy management if they were available. This 
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information is valuable since it reveals not only that occupants would be interested in 

these tools, but in fact that they would utilize them. This makes a good case for a facility 

like Rinker Hall to provide these resources to its occupants. 

Effectiveness of Financial Incentives and Disincentives—Section Four 

The effectiveness of receiving financial incentives due to an improvement of 

occupant behavior at work has on improving the same occupants‘ behavior at home 

was analyzed in this section. In addition, the effect that a policy of financial incentives 

and disincentives would have on current occupant behavior was also analyzed. This 

was done by asking respondents questions one through five again, but now with the 

proposed policy enforced. This information was gathered from respondent‘s answers to 

questions fourteen through twenty of the survey (see Table 4-4).  

Table 4-4.  Survey Responses—Section 4 

(14) If you were experiencing ―bonus pay‖ due to the collective efforts of reducing 
energy at Rinker, would you apply these practices in your own home? 

        Frequency   Percent   

Yes       14   82   

No       3   18   

(15) With this new policy in place, would your answer to Question 1 change?  
(Question 1: Do you leave your computer on in your office when you depart for the 

day?) 

Yes 
   

2 
 

12 
 

No        15    88   

(16) With this new policy in place, would your answer to Question 2 change?  
(Question 2: Do you leave your computer on in your office when you depart for the 

weekend?) 

Yes 
   

2 
 

12 
 

No        15    88   

(17) With this new policy in place, would your answer to Question 3 change?  
(Question 3: Do you leave your printer or other peripheral devices on in your office 

when you depart for the day?) 

Yes 
   

6 
 

35 
 

No       11   65   
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Table 4-4.  Continued  

(18) With this new policy in place, would your answer to Question 4 change? (Question 
4: Do you leave your printer or other peripheral devices on in your office when you 

depart for the weekend?) 

 
Yes    

Frequency 
11  

Percent 
35  

No       6   65   

(19) With this new policy in place, would your answer to Question 5 change? (Question 
5: Do you leave your computer on when you depart from your office for longer than 2 

hours?) 

Yes 
   

9 
 

53 
 

No 
   

8 
 

47 
 

(20) With this new policy in place, would your answer to Question 6 change? (Question 
6: Do you leave your printer or other peripheral devices on when you depart from your 

office for longer than 2 hours? 

Yes 
   

11 
 

65 
 

No 
   

6 
 

35 
 

 

The responses to question fourteen revealed that if occupants were receiving 

financial incentives from improving their behavior at Rinker Hall, that they would apply 

the same efforts at home. The results indicated that 82% of respondents would apply 

the same practices in their home, if they were experiencing ―bonus pay‖ due to the 

collective effort of reducing energy at Rinker. This shows the exponential effect that a 

financial incentive and disincentive-based policy can have in improving occupant 

behavior, even beyond the direct control of the policy. By occupants experiencing real 

financial gains from their improved occupant behavior at work, they can improve upon 

this same behavior at home to reduce their own energy burdens. Improving behavior at 

home could set an example for their children to follow, which could result in improved 

occupant behavior of future generations.  

While the responses to question one revealed that 18% of respondents reported 

they currently leave their computers on when they depart for the day, those to question 
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fifteen revealed that 67% of those respondents would no longer leave their computers 

on in their office when they depart for the day if the policy was enforced. This 

demonstrates the potential for an improvement in occupant behavior by enforcing a 

policy of financial incentives and disincentives (see Figure 4-6). 

(1) Do you leave your computer on in your office when you depart for the day? 

        Frequency   Percent 

Yes       3   18 

No       14   82 

(15) With this new policy in place, would your answer to Question 1 change?  
(Question 1: Do you leave your computer on in your office when you depart for the 

day?) 

Yes 
   

2 
 

12 

No       15   88 

 

 

 

 

Figure 4-6.  Effect of financial incentives and disincentives on improving occupant 
behavior (Question 1 vs. Question 15) 

While the responses to question two revealed that 12% of respondents reported 

they currently leave their computers on in their office when they depart for the weekend, 

the responses to question 16 revealed that 100% of those respondents would no longer 

leave their computers on in their offices when they depart for the weekend if the policy 

was enforced. This demonstrates the potential for an improvement in occupant behavior 

by enforcing a policy of financial incentives and disincentives (see Figure 4-7). 

The responses to question three revealed that 35% of respondents reported they 

currently leave their printers or other peripheral devices on in their office when they 

depart for the day. In comparison question seventeen revealed that 100% of those 

Occupant Behavior Improvement Captured 
from Financial Incentives and Disincentives: 
Improvement potential possible: 18% 
Occupant improvement: 12% 

Improvement potential achieved: 67% 
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respondents reported they would no longer leave their printers or other peripheral 

devices on in their offices when they depart for the day if the policy was enforced (see 

Figure 4-8). 

(2) Do you leave your computer on in your office when you depart for the weekend? 

        Frequency   Percent 

Yes       2   12 

No       15   88 

(16) With this new policy in place, would your answer to Question 2 change?  
(Question 2: Do you leave your computer on in your office when you depart for the 

weekend?) 

Yes 
   

2 
 

12 

No       15   88 

 

 

 

 

Figure 4-7.  Effect of financial incentives and disincentives on improving occupant 
behavior (Question 2 vs. Question 16) 

(3) Do you leave your printer or other peripheral device on in your office when you 
depart for the day? 

        Frequency   Percent 

Yes       6   35 

No       11   65 

(17) With this new policy in place, would your answer to Question 3 change?  
(Question 3: Do you leave your printer or other peripheral devices on in your office 

when you depart for the day?) 

Yes 
   

6 
 

   35 

No                                   11                                 65 

 

 

 

Figure 4-8.  Effect of financial incentives and disincentives on improving occupant 
behavior (Question 3 vs. Question 17) 

Occupant Behavior Improvement Captured 
from Financial Incentives and Disincentives: 
Improvement potential possible: 12% 
Occupant improvement: 12% 

Improvement potential achieved: 100% 

Occupant Behavior Improvement Captured 
from Financial Incentives and Disincentives: 
Improvement potential possible: 35% 
Occupant improvement: 35% 
Improvement potential achieved: 100% 



 

42 

The responses to question four revealed that 35% of respondents reported they 

currently leave their printers or other peripheral devices on in their office when they 

depart for the weekend. In comparison, the responses to question eighteen revealed 

that 100% of those respondents reported they would no longer leave their printers or 

other peripheral devices on in their offices when they depart for the weekend if the 

policy was enforced (see Figure 4-9). 

(4) Do you leave your printer or other peripheral device on in your office when you 
depart for the weekend? 

        Frequency   Percent 

Yes       6   35 

No       11   65 

(18) With this new policy in place, would your answer to Question 4 change?  
(Question 4: Do you leave your printer or other peripheral devices on in your office 

when you depart for the weekend?) 

Yes 
   

6 
 

35 

No       11   65 

 
 
 
 
 
 
 

Figure 4-9.  Effect of financial incentives and disincentives on improving occupant 
behavior (Question 4 vs. Question 18) 

As mentioned in the first section, questions five and six revealed an area of 

occupant behavior that needs the most attention. These questions revealed that a 

majority of occupants tend to leave their computers, printers or other peripheral devices 

on when they depart from their offices for more than two hours, but less than a day. This 

is especially interesting, considering that the majority of the same occupants reported 

turning off these devices when departing for the day or weekend. Furthermore, this is a 

Occupant Behavior Improvement Captured 
from Financial Incentives and Disincentives: 
Improvement potential possible: 35% 
Occupant improvement: 35% 

Improvement potential achieved: 100% 
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great opportunity for a financial incentive and disincentive based policy to improve upon 

this behavior.  

The responses to question five revealed that 65% of respondents reported they 

currently leave their computers on when they depart from their office for longer than two 

hours. In comparison, the responses to question nineteen revealed that 82% of those 

respondents reported they would no longer leave their computers on when they depart 

from their office for longer than two hours if the policy was enforced (see Figure 4-10). 

(5) Do you leave your computer on when you depart from your office for longer than 2 
hours? 

        Frequency   Percent 

Yes       11   65 

No       6   35 

(19) With this new policy in place, would your answer to Question 5 change?  
(Question 5: Do you leave your computer on when you depart from your office for longer 

than 2 hours?) 

Yes 
   

9 
 

53 

No       8   47 

 
 
 
 
 
 
 

Figure 4-10.  Effect of financial incentives and disincentives on improving occupant 
behavior (Question 5 vs. Question 19) 

The responses to question six revealed that 71% of respondents reported they 

currently leave their printers or other peripheral devices on when they depart from their 

office for longer than two hours. In comparison, the responses to question twenty 

revealed that 92% of those respondents reported they would no longer leave their 

printers or other peripheral devices on when they depart from their office for longer than 

two hours if the policy was enforced (see Figure 4-11). 

Occupant Behavior Improvement Captured 
from Financial Incentives and Disincentives: 
Improvement potential possible: 65% 
Occupant improvement: 53% 

Improvement potential achieved: 82% 
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(6) Do you leave your printer or other peripheral devices on when you depart from your 
office for longer than 2 hours? 

        Frequency   Percent 

Yes       12   71 

No       5   29 

(20) With this new policy in place, would your answer to Question 6 change?  
(Question 6: Do you leave your printer or other peripheral devices on when you depart 

from your office for longer than 2 hours?) 

Yes 
   

11 
 

65 

No       6   35 

 

 

 

 

Figure 4-11.  Effect of financial incentives and disincentives on improving occupant 
behavior (Question 6 vs. Question 20) 

Respondents’ Suggestions—Section Five 

This section gave respondents the option to offer their own suggestions on 

monitoring and improving occupant energy behavior at Rinker Hall. Of the seventeen 

respondents, six chose to offer suggestions. This information was gathered from the 

respondents‘ answers to question twenty-one. Table 4-5 demonstrates the results. 

Table 4-5.  Survey Responses—Section 5 

(21) Do you have any other suggestions on monitoring and improving occupant 
behavior at Rinker? 

Responses: 

(A) Energy usage should be determined by individual room number including hallways 
and stairways besides the entire building. 

(B) Having access to a system that shows energy consumption at different locations of 
the Rinker Hall (rather than one for the whole building) would be more effective in 
changing the occupants behavior. 

 
 
 
 

Occupant Behavior Improvement Captured 
from Financial Incentives and Disincentives: 
Improvement potential possible: 71% 
Occupant improvement: 65% 

Improvement potential achieved: 92% 
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Table 4-5.  Continued 

(21) Do you have any other suggestions on monitoring and improving occupant 
behavior at Rinker? 

Responses: 

(C) Ensure the controls that are in place are working (example: Are the lighting controls 
working as intended? Are the VAV boxes working as designed?) Ensure educating 
faculty, staff and students and monitoring/reporting usage by end-use through sub-
metering. Ensure that new equipment is highly efficient (a control in the procurement 
process, perhaps) Ensure any physical plant or department policy needs are 
comprehensive and address the concerns of faculty, staff and students. 
 
(D) The use of space heaters is very common in the building during the winter. There is 
a problem with doors swelling in the summer because of the set-up schedule of the air 
conditioning system. 

 
(E) Feedback on individual office energy use would be most helpful. The energy use in 
Rinker Hall may mask the good effort of some faculty as well as the bad efforts of other. 

 
(F) Provide as many incentives as possible. Maybe have a competition with other 
academic units. 

 

The respondents‘ suggestions revealed that occupants want more specific 

monitoring of occupant behavior integrated into the policy. Respondent ―A‖ suggested 

that rooms‘, hallways‘ and stairways‘ individual energy use should be monitored. 

Similarly, respondent ―B‖ suggested giving occupants access to a real-time energy 

monitoring system that monitored many different parts of the building to more effectively 

improve occupant behavior. Respondent ―E‖ showed concern for collective energy 

monitoring of the entire building and said feedback on individual office energy use could 

identify irresponsible occupant behavior.  

Respondent ―F‖ suggested what other respondents revealed in questions seven 

and eight, by suggesting that behavior would be improved by incentives. Respondent 

―F‖ stated, ―Provide as many incentives as possible. Maybe have a competition with 

other academic units.‖  
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The suggestions that were offered by these respondents are a great starting 

point for future studies of this topic. Integrating the end user‘s suggestions into a 

building‘s energy policy will increase participation of occupants and be more effective in 

improving behavior. This will be discussed even further in the next chapter.  
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CHAPTER 5 
CONCLUSION 

There is a substantial amount of energy waste in buildings during non-operating 

periods. This creates an ideal opportunity to improve occupant behavior and turn this 

waste into savings (Masoso and Grobler 2010). Up to this point, occupant behavior has 

been overlooked as one of the key factors in achieving a Net Zero Energy Building, 

even though occupants can account for over 50% of a building‘s energy use (Malin 

2010). By combining the energy efficient technologies that a LEED certified building 

offers and improving occupant behavior through a policy of financial incentives and 

disincentives, achieving a Net Zero Energy Building becomes a reality. 

Analysis Overview  

The findings of this study support the hypothesis that building occupants who are 

presented a policy of financial incentives and disincentives (based on their energy use) 

would report more improved energy use behavior than before being presented the 

policy. Even in cases where the majority of occupants reported responsible behavior, 

the policy yielded a substantial improvement on the minority population that had not 

previously reported responsible behavior.  

The results demonstrated an overwhelming 94% of occupants would access real-

time energy monitoring on a website based platform if it were available to them. It was 

also indicated that most occupants would be interested in receiving email alerts on 

current energy trends, but would not want to be alerted via text message. The most 

important finding in terms of the effect energy monitoring has on improving occupant 

behavior was that 94% of respondents reported they would reduce their energy use 

after observing a trend of potential energy overages for a period. This is a strong 



 

48 

indication that real-time energy monitoring is crucial to improving occupant behavior. 

This also indicates that occupants will ―buy in‖ to this policy if given access to the 

information necessary to improve their behavior.  

In all cases, occupants were less likely to turn off their printers or other peripheral 

devices than they were their computers. This could be attributed to the less frequent 

use of printers and peripheral devices by occupants and overlooking them when 

departing for a period of time. In all cases though, after the policy was presented, 

respondents reported they would dramatically improve upon this irresponsible behavior 

by achieving anywhere from 92%-100% of possible improvement potential.  

Respondents reported they would be extremely likely to improve their behavior at 

home after capturing financial incentives from improved behavior in the workplace. This 

study concluded that 82% of respondents would apply the same practices in their own 

home if they were experiencing ―bonus pay‖ due to the collective effort of reducing 

energy at Rinker. This effect on occupant behavior at home would set a great example 

for future generations of building occupants to act more responsibly.  

Overall, respondents believed that holding individual academic units accountable 

for their energy use to be fair. Furthermore, most respondents also believed it was fair 

for the academic units to pass along the accountability to full-time building occupants. 

However, the optional comment section of the survey revealed that occupants would 

like more specific monitoring of energy use to better identify poor behavior. Monitoring 

individual offices rather than a collective monitoring of the building as a whole could 

accomplish this.  
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The most notable finding revealed by this study was an overwhelming amount of 

occupants leave devices on when departing from their offices for longer than two hours, 

but less than a day. This was a great opportunity to test the effect that the policy could 

have and favorable results were revealed. This study concluded that 65% of occupants 

left their computers on and 72% left their printer or other peripheral devices on when 

departing from their offices for longer than two hours. It was also concluded that 82% of 

the same occupants would no longer leave their computers on and 92% reported they 

would no longer leave their printers or other peripheral devices on if the policy were 

enforced. So not only did these results reveal the most problematic duration of poor 

occupant behavior, but that financial incentives and disincentives would have a dramatic 

effect on improving this behavior. This improvement could translate into substantial 

energy savings and is an area of occupant behavior that should receive the most 

attention by owners.  

 
Recommendations  

Another study of this same topic should be done in different academic units at the 

University of Florida; ideally in other energy efficient buildings (i.e., LEED certified 

buildings). This study should also be repeated at other universities across the nation to 

compare results. Since the results identified a period of over two hours as being the 

most problematic for responsible behavior, future studies should focus on this in greater 

detail. More specific monitoring of building occupants should also be incorporated to 

better identify irresponsible behavior.  

If the funding were available, future studies should also quantify the energy 

savings from a financial incentive and disincentive base policy with real-time energy 
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monitoring devices. Real-time energy monitoring will allow owners to see how this policy 

can contribute to achieving a Net Zero Energy Building by demonstrating actual energy 

savings. Based on the responses to this study, future studies should offer real-time 

energy monitoring via a website and through email alerts to participants. In addition, 

future studies should quantify the energy usage of different devices in a building. By 

identifying the most energy demanding devices, more effective occupant behavior 

management can be implemented to better achieve Net Zero Energy Buildings.  

There is also a need for better energy benchmarking of buildings. Future studies 

should attempt to identify accurate energy benchmarking that is specific to each 

individual building. This will be necessary to achieve the most effective financial 

incentive and disincentive based policies.  
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APPENDIX A 
SURVEY QUESTIONS 

 

6/ 3/ 11 3:16 PMRinker Hall Occupant Behavior (Professors) Survey

Page 1 of 2http:/ / www.kwiksurveys.com/ online- survey.php?survey_ID= IOEHOH_9e93db80&preview

Hide

Preview Mode:

Information

Start
Date:

2011-03-
13

Status: Open

End
Date:

Not
specified

Rinker Hall Occupant Behavior (Professors) Survey

* 1. Do you leave your computer on in your office when you depart for the day?

 Yes

 No

Reset

* 2. Do you leave your computer on in your office when you depart for the weekend?

 Yes

 No

Reset

* 3. Do you leave your printer or other peripheral devices on in your office when you
depart for the day?

 Yes

 No

Reset

* 4. Do you leave your printer or other peripheral devices on in your office when you
depart for the weekend?

 Yes

 No

Reset
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6/ 3/ 11 3:16 PMRinker Hall Occupant Behavior (Professors) Survey

Page 2 of 2http:/ / www.kwiksurveys.com/ online- survey.php?survey_ID= IOEHOH_9e93db80&preview

* 5. Do you leave your computer on when you depart from your office for longer than 2
hours?

 Yes

 No

Reset

* 6. Do you leave your printer or other peripheral devices on when you depart from your
office for longer than 2 hours?

 Yes

 No

Reset



 

53 

 
 

6/ 3/ 11 3:17 PMhttp:/ / www.kwiksurveys.com/ online- survey.php?survey_ID= IOEHOH_9e93db80&preview=

Page 1 of 4

Hide

Preview Mode:

Information

Start
Date:

2011-03-
13

Status: Open

End
Date:

Not
specified

Assume the following for the remaining questions (7-21):

Physical Plant is enforcing a policy that gives individual academic units (i.e.
BCN/Rinker Hall) a budget on their energy use. Physical Plant would hold the academic
unit (BCN) financially responsible for any cost overage in energy use. In addition, if
energy use were substantially lower than the required benchmark; the savings would
be passed along to the academic unit (BCN). BCN decides to cut full-time faculty travel
budgets as a means to pay for overages, but they will also pass along all savings to the
faculty.
 

* 7. Do you think Physical Plant’s policy is fair?

 Yes

 No

Reset

* 8. Do you think BCN’s policy is fair?

 Yes

 No

Reset

* 9. Would you be interested in access to a real time energy monitoring system on the
BCN website to help monitor Rinker Hall’s energy use?

 Yes

 No

Reset
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6/ 3/ 11 3:17 PMhttp:/ / www.kwiksurveys.com/ online- survey.php?survey_ID= IOEHOH_9e93db80&preview=

Page 2 of 4

* 10. If a real time energy monitoring system were in place, would you reduce your
energy use after observing a trend of potential energy overages for a period?

 Yes

 No

Reset

* 11. Would you be interested in being alerted via text message on the current trends of
Rinker Hall’s energy use?

 Yes

 No

Reset

* 12. Would you be interested in being alerted via email on the current trends of Rinker
Hall’s energy use?

 Yes

 No

Reset

* 13. Would you use online tools to help you practice better energy management if they
were available?

 Yes

 No

Reset

* 14. If you were experiencing “bonus pay” due to the collective effort of reducing
energy at Rinker, would you apply these practices in your own home?

 Yes

 No

Reset

* 15. With this new policy in place, would your answer to Question 1 change?
(Question1: Do you leave your computer on in your office when you depart for the
day?)

 Yes

 No

Reset
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6/ 3/ 11 3:17 PMhttp:/ / www.kwiksurveys.com/ online- survey.php?survey_ID= IOEHOH_9e93db80&preview=

Page 3 of 4

* 16. WIth this new policy in place, would your answer to Question 2 change?
(Question 2: Do you leave your computer on in your office when you depart for the
weekend?)

 Yes

 No

Reset

* 17. Given the hypothetical scenario, would your answer to Question 3 change?
(Question 3: Do you leave your printer or other peripheral devices on in your office
when you depart for the day?)

 Yes

 No

Reset

* 18. Given the hypothetical scenario, would your answer to Question 4 change?
(Question 4: Do you leave your printer or other peripheral devices on in your office
when you depart for the weekend?)

 Yes

 No

Reset

* 19. Given the hypothetical scenario, would your answer to Question 5 change?
(Question 5: Do you leave your computer on when you leave your office for longer than
2 hours?)

 Yes

 No

Reset

* 20. Given the hypothetical scenario, would your answer to Question 6 change?
(Question 6: Do you leave your printer or other peripheral devices on when you leave
your office for longer than 2 hours?)

 Yes

 No

Reset
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6/ 3/ 11 3:17 PMhttp:/ / www.kwiksurveys.com/ online- survey.php?survey_ID= IOEHOH_9e93db80&preview=

Page 4 of 4

21. Do you have any other suggestions on monitoring and improving occupant energy
behavior at Rinker?

< <  Back <  Finish Survey>
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APPENDIX B 
APPROVED SURVEY CONSENT FORM 
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APPENDIX C 
UF-IRB APPROVAL LETTER 
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