Mech425: Green IT/S Project

Introduction 

In spite of the burgeoning list of ecological problems caused by energy use, many people, including the leaders of our most powerful organizations, often think of environmental problems as detached from their everyday lives and personal behavior patterns. For example, as we leverage our productivity with an ever increasing rate of information technology and system (IT/S) use, we often invisibly become a part of the larger problem. The use of IT/S is exploding, growing two times faster than the Gross World Product, and consuming large fractions of business’ energy costs. In most cases, more than half of this energy is wasted by inefficient technologies, poorly designed systems, or uninformed behaviors. Consequently, this project will focus on increasing responsibility in organizations through the use of ‘Green IT’, or IT/S initiatives addressing environmental sustainability. 

Green IT/S  describes the study and the using of computer resources in an efficient way. Green IT starts with manufacturers producing environmentally friendly products and encouraging IT departments to consider more friendly options like virtualization, power management and proper recycling habits.  Some criteria include using low-emission building materials, recycling, using renewable energy technologies, and other green technologies. Green IT can also be used to reduce energy use.
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The Green IT Project has Four Parts:

1.  ECMs:  Open source investigation of a chosen Green IT/S technology, system, or methodology; quantification of economic and environmental benefits in standard form 

2. Peer review and correction of (1)

3. Completing an IT audit of a business 

4. Final reports to business and course

Parts 1 and 2 will be worth 50% and parts 3 and 4 will be worth 50% of the grade for this project. 

Due Dates: Choose company by January 29, Original ECM February 9, Peer Review February 11, March 12 Final Project Due.

Ethics and Safety

For each audit, your team will be required to be on-site at the organization’s place of business or where the IT/S resources are located. Most audits will be completed within 1-2 days, although bigger organizations may take up to a week. You will need to have access to view equipment and server rooms, count items such as switches and equipment, measure usage, gather specifications on relevant equipment, ask questions about installed software, perhaps take some photographs of equipment (not people). Additionally, if organizations are interested in solar PV technology, you will need access to the organizations’ roofs. You will receive appropriate safety training prior to participating in an audit.

Ethics:

· I cannot overstate the importance of collecting and managing your information in an ethical fashion.

· Please provide each and every person who might provide you with information with a letter of information and a consent form BEFORE they answer any of your questions. Please store the signed consent forms in a secure location until you give them to me, along with your final report, before the end of the semester.

· Each organization and employee needs to be assigned a code (that is, a pseudonym) to protect their confidentiality. You need to create a list containing codes and actual names and store it separately and securely from any data or consent forms. This list needs to be submitted to me with your other materials before the end of the semester.

· Please assure all of people who might provide you with information that their responses are completely confidential. You may NOT include any identifying information, such as a name or a description that would give away an organization’s or a person’s name, on the forms that you are using to record their responses or your observations. In addition, the identities of the people who provide you with the information may NOT be linked back to their responses in your final report or anywhere else (except for the list described above).

· You should NOT discuss the content of your project with anyone other than your group members, your instructor, your TAs, or members of the research team (who are listed on the letter of information [LOI]).

Safety:

· Your off-campus safety is of utmost concern to myself and Queen’s University. 

· You must complete WHMIS training before participating in this study. Also, let’s discuss the “Responsibilities of Participants” handout (available at http://www.safety.queensu.ca/policy/activity/form4.pdf ). 

Part 1:  Open source investigation of a chosen Green IT/S technology, system, or methodology; Quantification of economic benefits in standard form in groups of 2-5 (the same as for the Open Access Project).

1. Choose a Topic - Identify a green IT/S technology, system, or methodology of your choice. Choose a topic that interests you through your research, examples from class content, or the Internet.  


Go to http://www.appropedia.org/Category:Mech425_GreenIT_Project 


Scroll down to Topics and click “edit”


List any topic of your choice in alphabetical order in [[double brackets]] 


Sign and reserve your topic with --~~~~ 


For topics that have not yet been claimed – you can choose one from the list. Otherwise, you 


may insert your own idea.

2. Construct a page in Appropedia on the topic of your choice by clicking on your topic at http://www.appropedia.org/Category:Mech425_GreenIT_Project 

 Make sure to tag it with this: {{425inprogress|May 1, 2010}}

1. Do a complete literature search of the topic and compile your lit review in the article you create  with links to the articles. 

2. Research the technical specifications of the topic paying very close attention to the engineering underlying the device, process, or concept and hints to how it could be improved. Be sure to follow the CC-BY-SA-3.0 Document License – anything you post can be copied, modified, and redistributed so long as the new version grants the same freedoms to others and acknowledges the author (you or the people you are getting permission from to use their information) of the Appropedia article used.

3. Write a short Appropedia article on your chosen Topic and will fill in the introduction of your spreadsheet and make a spreadsheet following the guidelines below.  (This is the part you will be graded on – first draft due  February 9). Good examples of spreadsheets are here: http://www.appropedia.org/Category:Mech425_GreenIT_Project#Pre-designed_ECMs 

4. Each group will be asked to peer review one of these articles (Part 2), make changes and leave constructive criticism and comments (Peer Review due February 11).

5. Grading will commence February 12th.

Guidelines for Green IT/S individual project Topic.

Consider using the standard format below - your Topic may need additional sections or you can use one of the available templates in Appropedia:

1). Title of the Topic

2). Abstract describing the function of the device, process or system

3). What engineering principle(s) underlie the function of the device – include equations (after you have created your article there is a formula button that appears on the tool bar which allows you to input LaTeX equations) and explanations of variables and design features based on the materials engineering. Link any basic concept you use to the articles in Wikipedia using the following template {{WP | concept}}.

4). Label your topic in the proper categories (e.g. [[Category:Mech425_GreenIT_Project]]). Your topic is likely to need to be in several categories - for example an article on improving filaments for lighting is categorized in [[Category:How tos]], [[Category:Electricity]], [[Category:Electric lighting]]. 

5). Technical specifications and directions for the use of your Topic.  If a picture or diagram is necessary or useful - use Auto-CAD, Google Sketch Up, Photoshop, SolidWorks, Gimp, or any other CAD or image processing software to create your images. If you use pictures from other sources be sure to have proper permissions. You can upload files (e.g. pictures) here: http://www.appropedia.org/Special:Upload and then link back to them in your article.

6). Download Open Office (http://www.openoffice.org/ ) and create an .ods or .xls spreadsheet following the examples in class to produce life cycle cost estimates using local energy costs. Make calculations and assumptions completely transparent. Include a full ROI calculation. Complete your economic and environmental estimates in a completely open way following the examples in class and upload to http://www.appropedia.org/Special:Upload and then put a  link to it in your article.

7). Include common mistakes to avoid in using a technology and case studies you have found of a technology being used successfully.

8). The sources of information (e.g. journal articles, government documents, books, etc.). References can be in any format but should include all the information necessary for someone else to find the same information you did. Make sure the links are enabled – this is your Lit. Review. Insert references using the <ref> put it here </ref>  (Note after you have created a page there is a handy ref button enabled) - and then at the end of your article in the reference section put <references/> This will list all of your references.

For example on format:

· journal article: Joshua Pearce, “Photovoltaics – A Path to Sustainable Futures”, Futures 34(7), 663-674, 2002.

· web page: Department of Energy (DOE) Landscaping and Energy Efficiency, DOE/GO-10095 (1995) Available: www.eren.doe.gov/erec/factsheets/landscape.html 

· book: Innovations and Materials for Green Engineering Vol 3, eds. A. Lakhtakia and C.E. Bakis, Department of Engineering Science and Mechanics, PSU Engineering Press, 2001.

10). Finally, you will want to [[link]] to your article by in other Appropedia articles that mention your

        article’s name and you may wish to put your article in a portal.

Part 2. Peer review and correction of Part 1

It is important that your Topic pages are correct. In order to ensure this we will undertake a system of peer review. Each of your groups will be responsible for reviewing a Topic above you in the alphabetical list. (Top groups - start at the bottom of the list). This way each Topic has been looked at by a minimum of 2 teams of future engineers before being evaluated by the instructor and TAs.

Steps: 

1. Go to the page you are to review and download their spreadsheet – read them through as a group and make corrections directly in the page (remember Appropedia tracks the history of the page automatically). And make comments on changes which need to be done to the spreadsheet on the discussion tab. 

2. Click on the 'discussion' tab for the article and leave detailed comments for the author and sign your review with --~~~~ (make sure you are logged in to do it). Each student is responsible for his/her own review.

3. Pay very close attention to the economic and environmental analyses – if they turn out to be incorrect, your grade will be penalized.

The ~20 Topics will then be available for companies as ECMs in part 3.

Grading Rubric for Parts 1 and 2

Graded out of 50 points

CONTENT:  20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

· Appropriate topic covered thoroughly 

· Enough information given to understand topic 

· The presentation was interesting

· Technically competent 

· Page was fully annotated

· Complete literature search was apparent

· Could be reproduced

ECONOMIC and ENVIRONMENTAL ANALYSIS:  20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

· Followed Template – created one of value

· Easy to see and follow 

· Aesthetically Appealing

· Correct 

Peer Review:  10 9 8 7 6 5 4 3 2 1 0 

· Comments were helpful

· Errors corrected on Appropedia page

3. Completing an IT audit of a business

In this part, we will perform IT/S audits of organizations to highlight those areas that would most benefit from changes and to suggest specific IT/S initiatives to improve environmental sustainability. These initiatives will range from more incremental techniques (e.g., replacing laptops with more energy-efficient models) to more innovative (e.g., using solar photovoltaic electricity to power data centers or coupling data centers to co-generation facilities with absorption chillers).

Steps.

1. Gather a team of 2-5 students of your own choosing. 

2. Choose your own business through cold calls, emails, your own social networks, or your friends’ and families’ social or professional networks. 

When identifying potential organizations, try to contact someone who has the authority to grant you access to the information and the people that you need for your study (e.g., Director of IT). After initial contact - tell your contact person that you wish to study their organization for this class, using the Recruitment Notice provided.  The Recruitment Notice can be mailed, emailed, or used as a telephone script when recruiting individuals.

3. With your team, visit the company (use the Letter of Information and Consent forms provided, and follow safety guidelines for off-campus activities).  

After you get permission from the organization, work with your contact to identify any additional people who may be helpful in providing access or information required for the audit.  Prior to asking them any questions, you should provide the letter of information to and receive a signed consent form from each person who is interested in participating.

4. Do the audit. With your team visit the company. As part of the audit, you will gather information from the organization in terms of technical specifications of IT/S investments, hardware and software, such as date and cost of acquisition, upgrades, IT vendor contracts (i.e. leases), IT strategies and policies, hardware and software inventory, etc. Our primary focus is on energy savings – to determine opportunities for ECMs. Obtain make and model numbers of IT/S equipment to later review specifications and literature on their energy use. You can also use one of the Watt Meters to measure the energy use of specific devices (such as a printer or copy machine) in different modes. Specifically look for opportunities to use one of the pre-designed ECMs and at least one other student-designed ECM. Also ask the company representatives to identify any ECMs they feel may have merit – but they have not had the time or abilities to quantify.  Consider using the Interview Structure and Sample Questions (at end).

5. Finally, you will examine websites of the organizations in which audits are being performed. Specifically, look at any statements regarding IT infrastructure, strategies and sustainability. In addition, consult websites of vendors to confirm specifications of equipment and to assist in assessing the environmental impact of various hardware and software solutions (in addition to the work done on the individual topics from part 1).

Part 4: Final Report to Business and Class

Create a final report personalized for your business which has two components – the first is the recommendation report that you will submit to the business and the second is a work report just for the course to indicate the work you needed to do to write the recommendation report.  

(1) The recommendation report for the business should include:

1. A cover page including this disclaimer: “This report was generated as a student assignment for Mech425 at Queen's University. Although efforts were made to ensure the reliability of the results and recommendations, neither the authors nor Queen's University takes any responsibility for the contents of the report.” and authorship.

2. Executive Summary - summarizing the report, containing the ECMs using the executive summaries from the ECMs’ spreadsheets. 

3. List of recommended ECMs with short paragraph description (from introductions) and then full economic and environmental analyses for each one (e.g. printed-out version of the spreadsheets).

Turn the recommendation report into a pdf and email it to the TA – once checked email it to the company representative.

(2) Write a work report:  

This should include a short description of the business you studied, a list of measurements you made, equipment you specified, types of people you talked to, etc.

Provide a recommendation summarizing your thoughts concerning whether this business would be a good candidate for researchers in Engineering and the Business School to study in depth concerning the implementation of IT changes.

Convert to pdf.

Email both reports to your TA for the project Kadra Branker at 5kb3@queensu.ca.  Turn over all signed consent forms to your TA with a cover page stating group names and business.

Final reports are due March 12.

How to Recruit a Company

Your team may identify potential participants through cold calls, emails, your own social networks, or your friends’ and families’ social or professional networks. The attached Recruitment Notice will be mailed, emailed, or used as a telephone script when recruiting individuals

Recruitment Notice 

Queen’s University

Kingston, Ontario, Canada K7L 3N6

<Date>

Dear _____________,

Re: 
Request for Participation in Green Information Technology and Information Systems (Green IT/S) Audit  

My name is [insert student name], and I am a 4th year engineering student at Queen’s University.  As part of the course requirement for MECH 425 Engineering for Sustainable Development, and an on-going research project on “Environmental Sustainability and IT/S Practices in Organizations”, we are conducting Green IT/S audits in organizations.  We believe this research may interest you and are sending a description of the project in the hopes that you might participate.  

The purpose of this study is to provide students with the opportunity to apply the concepts that we are learning in the course about sustainable information technology and information systems (IT/S) in actual business settings.  To perform the audit, we would need to be on-site for several days at your place of business or where the IT/S resources are located. We will gather relevant information for the audit, including such things as number of switches, hardware inventory and specifications, energy usage and installed software, as well as interviewing you about such issues as computer usage. 

Organizations that participate in the study will receive a company-specific, written audit report and a  list of recommendations for improving the environmental impact of their IT/S. As part of the report, the organizations will also receive a list of additional resources that may be of interest and value to them.  Additionally, the information gathered in the course of the audits will be aggregated and the research findings may be used for the development of articles to be submitted for publication in academic journals or conferences.

If you are interested in learning more about participating in this study, we would be happy to discuss this project further with you. To do so, please contact me at [Queen’s email and/or phone number] or our Professor, Dr. Joshua Pearce at pearce@me.queensu.ca or 613-533-3369.

Sincerely,

Grading Rubric for Parts 3 and 4

Graded out of 50 points

CONTENT:  20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

· Recommendation report covered thoroughly 

· Well written

· The presentation was interesting and followed directions

· Technically competent 

· Aesthetically Appealing

ECONOMIC and ENV. ANALYSIS:  20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

· Followed Template 

· Easy to follow 

· Correct (-20 if incorrect)

WORK:  10 9 8 7 6 5 4 3 2 1 0

· Complete audit apparent

· Represented Queen's University well

Letter of Information for Environmental Sustainability and IT/S Practices Study

Queen’s University

Kingston, Ontario, Canada K7L 3N6

January 8, 2009

Dear ___________,

Thank you very much for considering participating in a study that is being conducted by a group of students from my course, MECH 425 Engineering for Sustainable Development, and an on-going research project on “Environmental Sustainability and IT/S Practices in Organizations”. This letter is an invitation to participate in the study.  The group of students who are conducting this study includes ____________________________________________________[student names].

There are two purposes for this study: first, to gather data that will be used to generate research findings related to the project noted above; and second,  to encourage students to apply the concepts that they are learning in the course about sustainable information technology and information systems (IT/S) in actual business settings.  Organizations that participate in the study will receive a company-specific, written audit report and a prioritized list of recommendations for improving the environmental impact of their IT/S. As part of the report, the organizations will receive a list of additional resources that may be of interest and value to them.  Additionally, the information gathered in the course of the audits will be aggregated and the research findings will be used for the development of articles to be submitted for publication in academic journals or conferences.

To perform the audit, the students expect to be on-site for several days at your place of business or where the IT/S resources are located. The students will need to have access to view equipment and server rooms, they will count items such as switches and equipment, measure usage, gather specifications on relevant equipment, ask questions about installed software, perhaps take some photographs of equipment (not people), and gather any additional information that may be relevant to the IT/S audit.  This may include conducting an interview with you about such issues as computer and energy usage. Additionally, if your organization is interested in solar PV technology, the students will need access to the roof of your building.  

Your participation is voluntary and all information gathered will be treated as confidential. We will not use any information that can enable anyone to identify your organization in any publication. Participants will be assigned pseudonyms to protect their identities. There are no known physical, psychological, economic, or social risks associated with your participation in this study. You are not obligated to answer any questions that you do not wish to answer. You are free to withdraw your consent and to discontinue your participation at any time without penalty by notifying myself or one of the students. He or she will destroy all of the data that you have provided. Withdrawal will not have any adverse impacts on your standing in your organization. 

The students’ output from this study will be a final report, which we will provide to your organization.  Although all efforts will be made to ensure the reliability of the results and recommendations, organizations should keep in mind that this will be a student report; they may want to consult with professionals before implementing any recommendations. Your report will only be read by the group of students who conducted the study and by our research team.  The students have been instructed that they should NOT include names or any other identifying information on any forms on which they are collecting the data or in the final report. The students have all been instructed to treat the data from this study with the strictest confidentiality. They will store the data, which will not have any identifying information, on password-protected computers.  

Additionally, the information gathered by the students in the course of the audit, as well as the contents of the audit report and recommendations, may be used by our research team for the purpose of generating research findings and preparing articles for submission to academic journals or conferences.  In such articles, individual and organizational identities will be protected through the use of pseudonyms and no other identifying information will be included.  As required by some journals, the data will be retained for at least 7 years after publication. Afterwards, electronic files will be deleted from the computers on which they are housed and paper files shredded.

Not only will your participation in this study benefit this group of students by giving them the opportunity to apply the concepts that they are learning about, but it will also benefit the greater community by helping us to more closely examine the challenges and opportunities around Green IT/S in a practical setting.  

Again, thank you very much for your consideration, time, and effort. If you have any questions, please do not hesitate to contact Joshua Pearce at 613-533-3369 or pearce@me.queensu.ca.

Finally, please note that this research has been reviewed and approved by the Queen’s University Research Ethics Board.  If you have any questions or concerns about the study, you may contact Dr. Joan Stevenson, Chair of the General Ethics Review Board, c/o Office of Research Services, at chair.GREB@queensu.ca or 613-533-6081.

Sincerely Yours,

Joshua Pearce, PhD

Assistant Professor of Mechanical Engineering

Mechanical and Materials Engineering 

and School of Business colleagues

	Jane Webster
	jwebster@business.queensu.ca 

	Jim McKeen
	jmckeen@business.queensu.ca

	Jacqueline Corbett
	jcorbett@business.queensu.ca 


Consent to Participate in the Environmental Sustainability and IT/S Practices Study

Please read and sign below to indicate your consent to participate in this study. 

By signing below, I verify that I have read and fully understood the Letter of Information and have kept a copy for my records. 

I understand that this study is part of a class project for MECH 425 Engineering for Sustainable Development and part of an on-going research project on “Environmental Sustainability and IT/S Practices in Organizations”, the results of which may be submitted for publication to academic journals or conferences. 

I understand that the nature of my involvement may be to provide access and/or information related to the organization’s information technologies and systems, and to participate in an interview with the students.

I have been assured that my participation in this study is voluntary, and that I may withdraw at any time without penalty. 

I am also fully aware that the information I give will be treated confidentially. 

I have had any questions or concerns related to this study answered to my satisfaction. 

I understand that in the event I have any further questions, I may contact Dr. Pearce at 613-533-3369 or pearce@me.queensu.ca, and that if I have any concerns, I may contact Dr. Joan Stevenson, Chair of the General Ethics Review Board, c/o Office of Research Services, at chair.GREB@queensu.ca or 613-533-6081.

I am giving my consent to participate in this research study.

Name (Please print): ___________________________________________


Signature: _________________________________________     Date: ___________________________

In addition, students may want to take photographs of equipment for their project.  If you agree, please initial the following:

___  I consent to students taking photographs of equipment. 

Interview Structure and Sample Questions

The interviews will be semi-structured. In addition to gathering background information on the organization, the interviews will be used to gather information related to the IT/IS environment that is not available by observation or other archival data sources provided by the participant. The specific questions will vary depending on the operational context of the organization and the main areas of focus during the audit.    

Background questions:

The initial set of questions will be general in nature to create a degree of comfort between the participant and the interviewer and to collect general background information.

· Describe briefly the business?

· How many locations, employees?

· What is the role of IT in the business?

· Describe your role and job responsibilities

Questions related to Green IT

These questions will vary depending on the areas of focus for the audit and will be based on the data input requirements for the relevant energy conservation measures under consideration for the participant organization.

· How often to you replace printers/monitors/other hardware?  

· What process is involved?

· What criteria do you use to select IT hardware?

· What percentage of your printing is currently double-sided?

· What proportion of the machines are turned off at night?

· How often is video-conferencing or teleconferencing used?

· Do people travel a lot for internal meetings?  For meeting customers or suppliers?

· Do you monitor your energy usage on a regular basis? 

· Who is responsible for making decisions with respect to Green IT/S?

