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Abstract 
 

The distribution of energy production and power consumption at UC Irvine needs to 

improve and adapt to human need efficiently. Our concern is regarding current human-computer 

power usage at UC Irvine, those existing efforts implemented toward making energy more 

sustainable, and the associated implications of such technologies for our future. The data 

collection methods are archival in nature and no missing information was retained or reported 

from The UCI Library Academic Complete & Web of Science databases. In support of our 

research project, The Advanced Power and Energy Program (i.e., APEP) at UC Irvine self-

reports on current projects whose purpose is to implement photovoltaic technology and bring 

forth awareness of sustainable energy implementations. Meanwhile, the given support has 

provided us with a guideline as to the related theoretical framework for understanding such 

implementation on social dimensions. APEP’s sustainability efforts seek to reduce energy 

consumption at UC Irvine by using smart grid technology as powered by photovoltaic 

technology. There needs to be an introduction as to how this applied science is capable of 

measuring human need efficiency, mediated by the implementation of smart grid technology, but 

the unnecessary application of smart meters. Efforts seeking to reduce the amount of power 

consumed by computer labs at UCI should consider green network technology, which requires 

smart grid functionality, but become aware of public monitoring through smart meter 

functionality. 

 

Introduction 
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Electricity permeates the modern world; we use it for just about everything. It is useful by 

empowering cooking appliances, transportation efforts, enhances society through the 

entertainment industry, among many other shared experiences. Zhivov et al., argue that 40% of 

our end-energy consumption is caused by the built environment and many countries are setting 

new energy targets and building new ways to combat climate change, energy use, and energy 

security (2014). However, because it is readily available with the plug of a cord and has become 

so ingrained and ubiquitous in the modern society, we often take it for granted. Though essential 

in our lives, the biggest problem with this is that generating electricity is not cheap.  

Electricity uses a large amount of resources and this leads toward the pollution of our 

atmosphere and proximal given environment. With our local population increasing and with the 

planet’s health getting weaker due to pollutants created by these unsustainable resources, we 

need to continue generating electricity that can rather sustain daily lives while minimizing 

environmental damage. Even if energy goals are ambitious, they can be achieved in terms of 

transition management and combine best practices into integrated energy master planning 

process with a long-term vision (Zhivov et. al., 2014). In this paper, we use UC Irvine as our 

point of study, and explore solutions on how to minimize environmental damage, specifically in 

terms of reducing human-computer power consumption in computer labs on campus, and the 

mediating effects of smart meter functionality (i.e., photovoltaic technology). 

 

The Advanced Power and Energy Program 

 

Historically speaking, resource consumption in general has been increasing at a steady 

rate. Even with technology becoming more compact, human-computer power consumption in the 
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world and more specifically at UC Irvine has been increasing as well. Because of this, many 

countries are setting new energy targets and are generating new ways to combat climate change, 

energy use, and energy security (Kumar, 2015). Our concern is centered on current human-

computer power usage at UC Irvine. The Advanced Power and Energy Program at UC Irvine, 

which is an existing program that self-reports on their current sustainable projects, purposely 

seek to implement photovoltaic technologies that attempt to produce sustainable energy, all 

while providing us with a guideline as to what associated information is to be researched 

(Brower, 2010). In fact, these efforts seek to reduce energy consumption at UC Irvine by using 

smart grids powered by photovoltaic technology, an idea that we plan to build upon to present 

our proposed solution and concerns.  

 

Computer Lab Usage 

 

At UC Irvine alone, there are four types of computer labs: instructional labs, drop-in 

computer labs, virtual computer labs, and smart classrooms. In total, there are twelve computer 

labs on campus available for both students and faculty to use (UOIT, 2015). Those interested in 

using a computer can search online within any given lab and reserve a space using rather Mac or 

PC software and hardware. A noted problem is that in these computer labs, students leave the 

service technologies powered on, sitting idle for users at a moments notice. With the demand of 

computer use and the associated electrical power consumption, it is clear why our campus has 

taken the first steps toward pursuing a more sustainable option, rather than simply leaving all of 

those resources powered continuously.  
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Thus, our group proposes that in order to combat this inefficient use of energy, UCI 

should implement power grids within the computer labs, which allows for a more adequate 

monitoring of  “human-power consumption behavior.” The distribution of energy production and 

power consumption at UC Irvine needs to improve and adapt to human need efficiency without 

risking environmental and social damage. There are a total of six instructional lab classrooms 

(i.e., 251 stations), 6 drop in computer labs (i.e., 215 stations), for a total of 466 stations not 

including fault exclusive, and other research facility stations (UOIT, 2015). How does smart grid 

technology complement sustainable efforts?  

One implementation that can help reduce the carbon footprint as caused by computer lab 

usage is known as “green network technology.” Green Networking is the socio-technical practice 

of choosing energy-efficient products and networking technologies, with possible minimization 

of the use of energy resources (Ali & Mohammed, 2014). Green network technology impacts on 

both economical and environmental terms. This technological solution trades device 

performance for power consumption and can be effectively used in the short term for reducing 

the operating expenditures (OPEX) of next-generation wireline networks (Bolla et al., 2011). An 

example of such technology that reduces operating expidentures is known as photovoltaic 

technology.                     

                 

Photovoltaic Technology 

 

The Advanced Power and Energy Program at the University of California, Irvine addresses 

the development and deployment of efficient, environmentally sensitive, and sustainable power 

generation of converted renewable energy (Brower, 2010). We deem some of these 
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implementations to be best in promoting human-computer power efficiency within UCI. One 

alternative source that The UCI Power and Energy Program focuses on is Photovoltaic 

Technology. This resolution focuses on utilizing solar power as an alternative and renewable 

resource. In Green IT, Zehner mentions the possible impact of photovoltaic usage and how it 

could “lower CO2 emissions” and also how in the long run it would be more economically 

sustainable than fossil fuels (Zehner, 2012). In addition, according to Pearce’s explanation of 

photovoltaic, the way photovoltaic system seems to work is by using solar panels composed of 

solar cells that absorb and store solar power (Pearce , 2002). This type of power can be used as 

an alternative to existing fossil fuels and similarly powers machinery and technology used 

throughout a human life experience.  

The great side to this type of alternative route explains for a new type of “cleaner” energy 

that has the potential of producing less CO2 (i.e., carbon dioxide) and the overall pollution 

currently affecting the environment in alarming ways. However, as stated in Green IT, 

photovoltaic technology holds many indirect drawbacks as well, indirectly the infrastructure is 

necessary for the successful creation and sustainability of photovoltaic technology but will end 

up spiking production of CO2 and pollution (Zehner, 2012). There would be a need to burn fossil 

fuels in order to build the smart-grid infrastructure before initiating the use of photovoltaic 

technology. 

 

Smart Grid Technology 

 

The complementary smart grid system is introduced by The UCI and Energy Program by 

suggestion and has been deemed efficient in reducing photovoltaic power consumption (Brower, 
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2010). Smart grid technology refers to a type of control system that is used to manipulate and 

control electrical behavior within any given environment. The end goal of is to minimize 

electricity and energy, thus, allowing for cooperation with renewable resources technologies (i.e., 

photovoltaic), (Schick & Winthereik, 2013).  This smart grid technology complements other 

alternative sustainability efforts by allowing for the safe distribution and storage of gathered 

energy, which minimizes risk and maximizes earthly sustainability concerns. 

Greater efficiency through energy distribution observations may help reduce total unused 

electricity, reduce cost, and ultimately decrease the extent of CO2 pollution. Such an increase in 

efficient distribution can be achieved through the use of smart grid technology. As described by 

J.O. Petinrin, “smart grid is an electricity network that can intelligently integrate the action of all 

users connected to its generators, locates data output, both-in order to ensure economically 

efficient, and sustainable power system implementations with low losses and a high level of 

quality and security for supply or safety materials” (Petinrin, 2012). In addition to those matters 

regarding smart grid system and photovoltaic technology, a more parallel application to protect 

human-computer interaction experiences serves as the underlying framework for sustainable 

effort seeking researchers. 

Through secure software monitoring, individual stations analyze the extent of human 

interaction, share data with surrounding computers, and compile master data sets [communicated 

to the smart grid]. Over time, the individual and congregated data allows the smart grid system to 

elicit patterns from computer lab trends - ultimately providing greater efficiency by reducing idle 

energy. “The concept of smart grid aims to create an automated and distributed advanced energy 

delivery network, with two-way flows of electricity and information playing highly important 

roles” (Guopeng, 2014). The collaborative set-up of standard smart grid technology in 
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correlation to smart-meters will help better regulate the extent of energy distribution. “The smart 

grid is envisioned to become intelligent by attaching information and communication technology 

(ICT) to the existing power grid. ICT shall measure and regulate energy production and energy 

consumption in a future with renewable energy generation” (Shick & Winthereik, 2013). Toward 

greater efficiency in electrical distribution, a mutually beneficial innovation such as a smart-

grid/monitor hybrid, will help reduce consumption and CO2 production. 

 

Smart Meter Technology 

                                     

    Smart meter technology serves as an application within the smart grid system. 

According to McKenna et al., smart meters are being used and implemented at higher rates 

across the globe and such demands are greatly advocated by an electric supply industry agenda 

(2012). Such efforts are believed to serve as a response for greenhouse gas emissions and so 

smart grids are mandated to install smart meters. Within the past ten years, carbon dioxide (CO2) 

is the most dangerous greenhouse gas with approximately 77 % of the attributed emissions 

worldwide and its provided concentration increase of 0.5 % within our atmosphere (Lopez et. al., 

2012) Smart meters are claimed to help reduce that effect. Incidentally, the electric supply 

industry is interested in installing such technology due to its ability to measure data classified at 

the personal level. Namely, smart meter technology allows for the remote feedback of personal 

data by a demand-response process that categorizes and retrieves data by time interval protocols 

(McKenna et al., 2012). The smaller the time interval (i.e., from hours to seconds), the more data 

that is collected and used for predictive and inferential analytic concerns. Such an intrusion and 



	
	
9	

potential observation of human activity serves as an issue concerning the use of information 

technology and its affective influence on “social wellbeing” (e.g., privacy).  

Smart meters have been deemed “necessary” within the smart grid system whereas other 

regard to this technology as intrusive. For example, it has been revealed that The Dutch Senate 

rejected a Smart-Metering Bill because it “violated a citizen’s right to privacy under European 

law”(McKenna et al., 2012). In like manner, privacy concerns attributed to smart meters consider 

commercial, governmental, and even illegal family uses. For instance, McKenna et al., (2012) 

claim that smart meters will make it easier for stalkers to track movements of their victims, the 

population will be targeted with specific household and individual advertisements, and insurance 

company will be able to adjust their rates depending on appliance or electricity use etc. Xu et al., 

argues that although such data can come into service, for the sake of privacy, smart meters 

should transmit  “privacy-sensitive” data to the control center and  “privacy-insensitive” 

metering data to the utility instead (2012). Meanwhile, others believe that an interval of 15-30 

minutes of continuous and retrieved data is too threatening, and that voltage data should be used 

instead (McKenna, 2012). Smart meter functionality is not necessary; its implementation rather 

services to collect risky information that is viable for an electric supply agenda. 

                 

 

Discussion 

 

Countless green-initiatives, environmental studies, and energy programs at the University 

of California, Irvine have proven influence over students. With UC Irvine and the rest of the UC 

Regent System priding itself upon its renowned universities – our faculty, staff, and students 
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continually search for new approaches to improve conservation efforts. The Advanced Power 

and Energy Program proposed photovoltaic technology that attempts to produce sustainable 

energy, and are illustrated as the public’s source of reference (Brower, 2010). As UC Irvine 

continues to progress alongside various environmental initiatives, there continues to be areas for 

improvement. New innovation and technological advancement has created more opportunity to 

help redefine our definition of “efficient conservation.”  

As previously mentioned UC Irvine students and faculty have direct access to over 500 

computer stations located throughout the campus. Although providing incredible ease when 

needing to access resources, the extent of idle energy required to maintain power per station may 

negatively impact energy consumption. That is until we become aware of smart grid technology. 

Smart grids allow for an efficient method of controlling and maintaining energy by redirecting 

wasted electricity to other sources or locations that could put it to better use (Zehner, 2012, 

pp.47). Namely, this interactive process of communication and information technology has 

brought forth issues as referred by the unnecessary application of smart meters. Privacy in itself 

serves to promote well-being and any potential risks brought forth by smart meters should be 

taken seriously (Xu et al., 2012). Further research should consider those socio-technical aspects 

of a society and build upon the most salient values attributed to:  wellbeing, sustainability, and 

privacy in order to prevent smart and photovoltaic information technology from causing a 

disruption to our society. 
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