
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP11SEE-PRT 
978-1-61284-394-0 

2011 IEEE International 
Symposium on Sustainable 
Systems and Technology 
 
(ISSST 2011) 

Chicago, Illinois, USA 
16 – 18 May 2011 



TABLE OF CONTENTS 
 
 
 

SESSION 1: URBAN SYSTEMS & INFRASTRUCTURE 
 
Standardized Analysis of Urban Form ................................................................................................................................ 1

D. Quinn, J. Fernandez 
 

Water, Energy, Land Use, Transportation and Socioeconomic Nexus: A Blue Print for More 
Sustainable Urban Systems................................................................................................................................................... 7

E. Minne, J. Crittenden, A. Pandit, H. Jeong, J. James, Z. Lu, M. Xu, S. French, M. Subrahmanyam, D. Noonan, L. 
Hsieh, M. Brown, J. Wang, R. Desroches, B. Bras, J. Yen, M. Begovic, I. Kim, K. Li, P. Rao 

 

Sustainability Assessment of Highways: A Malmquist Index of U.S. States................................................................... 11
O. Tatari, D. Kurmapu 

 

Dynamic Modeling Of Singapore’s Urban Resource Flows: Historical Trends And Sustainable 
Scenario Development ......................................................................................................................................................... 17

T. Abou-Abdo, N. Davis, J. Krones, K. Welling, J. Fernandez 

 
SESSION 2: DATA CENTERS 
 
Estimating Sustainability Impact, Total Cost of Ownership and Dependability Metrics on Data 
Center Infrastructures ........................................................................................................................................................ 23

G. Callou, P. Maciel, F. Magnani, J. Figueiredo, E. Sousa, E. Tavares, B. Silva, F. Neves, C. Araujo 
 

Concentrating Renewable Energy in Grid-Tied Datacenters .......................................................................................... 29
N. Deng, C. Stewart, J. Li 

 

Energy and Locational Workload Management in Data Centers.................................................................................... 35
S. Spatari, N. Kandasamy, D. Kusic, E. Ellis 

 

Electrical Cost Savings And Clean Energy Usage Potential For HPC Workloads ........................................................ 40
D. Aikema, R. Simmonds 

 
SESSION 3: ASSESSING ICT PRODUCTS 
 
Environmental Assessment of Information Technology Products Using a Triage Approach ....................................... 46

M. Zgola, E. Olivetti, C. Weber, S. Boyd, J. Mangold, R. Abedrabbo, E. Williams, J. Gregory, R. Kirchain 
 

Comparison of Energy Consumption Between A Mobile Device and A Collection of Dedicated Devices ................... 52
Z. Hu, J. Ruutu 

 

Application-Aware LCA of Semiconductors: Life-Cycle Energy of Microprocessors from High-
Performance 32nm CPU to Ultra-Low-Power 130nm MCU............................................................................................ 58

D. Bol, S. Boyd, D. Dornfeld 
 

The Sustainability Consortium Update: Type III Product Declaration Development for Laptops .............................. 64
C. Mars, S. Boyd, J. Mangold, E. Olivetti, M. Zgola, K. Dooley 

 
EVENING POSTER SESSION AND RECEPTION 
 
Life Cycle Assessment of Printed Antenna: Comparative Analysis and Environmental Impacts 
Evaluation ............................................................................................................................................................................ 65

R. Kanth, Q. Wan, H. Kumar, P. Liljeberg, L. Zheng, H. Tenhunen 
 

A Framework For Selecting Sustainable Behavior Design Strategies ............................................................................. 66
J. Zachrisson, C. Boks 

 

Work in Progress - Bike Machine Energy Education: Efficacy for Student Knowledge and 
Participation in Sustainability ............................................................................................................................................ 67

S. Rotter, R. Mayas, M. Vincent, J. Ravenscroft 
 

Evaluation of IntelliDrive-based Vehicle-Control Systems using Life Cycle Assessment.............................................. 68
K. Malakorn, B. Park 

 

Environmental Impacts of Healthcare Services: Delivery of X-Ray Services................................................................. 69
M. Esmaeili, J. Twomey, B. Yildirim, M. Overcash, A. Jahromi, N. Thomas, A. Mcadam, F. Dominquez 

 

Design for Resilience in Coupled Industrial-Ecological Systems: Biofuels Industry as a Case Study .......................... 70
J. Park, S. Thompson, T. Seager, F. Zhao, S. Beigzadeh-Milani, R. Wu, P. Rao 

 



Comparative Assessment Of Environmental Life-Cycle-Based Tools: An Application To 
Particleboard........................................................................................................................................................................ 71

R. Garcia, F. Freire 
 

Prioritizing Material Recovery for End-of-Life Printed Circuit Boards ........................................................................ 72
X. Wang, G. Gaustad 

 

Temporal Discounting for Life Cycle Assessment: Differences between Environmental Discounting 
and Economic Discounting.................................................................................................................................................. 73

Q. Zhai, B. Crowley, C. Yuan 
 

Use of Life Cycle Assessment in Healthcare: A Preliminary Cesarean Section Case Study ......................................... 74
C. Thiel, N. Campion, M. Bilec, A. Landis, N. Copley-Woods 

 

Sustainability Assessment of Algae Cofiring in a Coal-fired Power Plant: A Hybrid LCA Model .............................. 75
M. Kucukvar, O. Tatari 

 

A Framework for a Fuzzy Sustainable Maintenance Strategy Selection Problem......................................................... 76
F. Nezami, M. Yildirim 

 

Methods for Estimating End of Life Electronics Exports from North America............................................................. 77
T. Miller, J. Gregory, R. Kirchain 

 

Reducing Greenhouse Gas Emissions of Global Automotive Manufacturing through Clean Energy 
Supply: Cost Benefit Analysis............................................................................................................................................. 78

Q. Zhai, H. Cao, X. Zhao, C. Yuan 
 

Sustainable Supply Chain Design for Consumer Products .............................................................................................. 79
W. Ingwersen, D. Young, H. Cabezas, M. Gonzalez, R. Smith 

 

Disassembly Efficiency Improvements with Active Disassembly Technologies.............................................................. 80
J. Carrell, H. Zhang, D. Tate, S. Wang 

 

Tracking The Material, Energy, And Value Flow For End-Of-Life Lithium Ion Batteries In The US........................ 81
C. Bailey, C. Babbitt, G. Gaustad 

 

Planning Electrical Grids in Developing Countries: An Initial Approach using Agent Based Modeling .................... 82
J. Alfaro, S. Miller 

 

Toxicity Potential Indicator Analysis For Alternatives Recommendations In The RIO Tronics Utility 
Meter Pulse Products .......................................................................................................................................................... 83

C. Lam, S. Lim, O. Ogunseitan, A. Shapiro, J. Saphores, A. Brock, J. Schoenung 
 

Creating an Environment for Learning About Sustainability in Engineering ............................................................... 84
C. Fitzpatrick 

 

Dependence of Wind Energy on Electric Utility in the US ............................................................................................... 85
W. Bunker, M. Xu 

 

Modeling The Effects Of Energy Efficiency Improvements On Life Cycle Greenhouse Gas Emissions 
Of Products And In Determining Policy Effectiveness ..................................................................................................... 86

D. Carlson, H. Matthews, E. Masanet, A. Horvath 
 

A Methodology for Analyzing Environmental Tradeoffs for Different Travel and Information 
Communication Technologies (ICT) Options.................................................................................................................... 87

C. Grosvenor, M. Lott, M. Webber 
 

The “Iameco II” A Case Study in Eco-Design for Personal Computers ......................................................................... 88
S. Hickey, C. Fitzpatrick, T. Nittka, M. Wabbels, P. Maher, J. Ospina 

 

Introduction Of A Recycling System For Sustainable Municipal Solid Waste Management: A Case 
Study On The Greater Banjul Area Of The Gambia........................................................................................................ 89

E. Sanneh, A. Hu, Y. Chang, E. Sanyang 

 
POSTERS WITHOUT ABSTRACTS 
 
Rapid Integrated Life Cycle Assessment Of Building-Wide IT Systems ........................................................................ 90

P. Teehan, S. Storey, M. Kandlikar 

 
SESSION 4: BUILDINGS AND SUSTAINABILITY 
 
The Role of Product and System Interfaces in Designing Zero Emission Buildings ...................................................... 91

K. Wigum, J. Zachrisson, C. Boks 
 

Multivariate Modeling for a Multi-Stage Green Building Framework........................................................................... 97
P. Kung, V. Chen, A. Robinson 

 

Enabling Dynamic Life Cycle Assessment of Buildings with Wireless Sensor Networks ............................................ 103
W. Collinge, L. Liao, H. Xu, C. Saunders, M. Bilec, A. Landis, A. Jones, L. Schaefer 

 



SESSION 5: ENERGY SYSTEMS 
 
Planning the Development of Electricity Grids in Developing Countries: An Initial Approach Using 
Agent Based Models .......................................................................................................................................................... 109

J. Alfaro 
 

Dependence of Wind Energy on Electric Utility in the U.S. ........................................................................................... 115
W. Bunker, M. Xu 

 

Reduced Usage Phase Impact Using Demand Side Management .................................................................................. 120
P. Finn, M. O'Connell, C. Fitzpatrick 

 

A Systemic Thermodynamic Analysis of Fuel Consumption at Forward Operating Bases ........................................ 126
V. Prado, T. Seager, A. Mechtenberg, E. Bennett 

 
SESSION 7: LIFE CYCLE ASSESSMENT METHODS 
 
Data Mining Approaches for Life Cycle Assessment ...................................................................................................... 132

N. Sundaravaradan, M. Marwah, A. Shah, N. Ramakrishnan 

 
SESSION 8: E-WASTE 
 
WEEE Reuse Trials in Ireland ......................................................................................................................................... 138

M. O'Connell, C. Fitzpatrick, S. Hickey 
 

Reuse of EEE/WEEE in UK: Review on Functionality of EEE/WEEE at the Point of Disposal ................................ 144
A. Dindarian, A. Gibson 

 
SESSION 10: ADVANCES IN SYSTEMS MODLEING 
 
A Framework for Multiphysics Modeling of Natural Environments for Valuation of Privately Owned 
Ecosystem Services ............................................................................................................................................................ 149

S. Comello, M. Lepech 
 

Your Scrap, My Scrap! The Flow Of Scrap Materials Through International Trade ................................................ 153
S. Sahni, T. Gutowski 

 

Insights Into Sustainability From Complexity Analysis Of Life Cycle Networks : A Case Study On 
Gasoline And Bio-Fuel Networks ..................................................................................................................................... 159

S. Singh, B. Bakshi 
 

Emerging Technologies, Military Operations, and National Security: Fundamental Drivers for 
Development and Deployment of Radical Technologies ................................................................................................. 165

B. Allenby 

 
SESSION 11: MATERIALS AND WASTE MANAGEMENT 
 
Rare Earth Metal Recycling ............................................................................................................................................. 169

L. Meyer, B. Bras 
 

Towards Real-Time Sorting of Recyclable Goods Using Support Vector Machines ................................................... 175
B. House, D. Capson, D. Schuurman 

 

Disassembly Efficiency Improvements with Active Disassmbly Technologies ............................................................. 181
J. Carrell, H. Zhang, D. Tate, S. Wang 

 
SESSION 12: SUSTAINABILITY EDUCATION 
 
Rethinking Engineering Education .................................................................................................................................. 182

B. Allenby 
 

Developing a Pedagogy of Interactional Expertise for Sustainability Education ......................................................... 187
A. Berardy, T. Seager, E. Selinger 

 

Assessment of Engineering Student Learning from Structured Computer Game Play .............................................. 191
J. Isaacs, D. Qualters, B. Dolinsky, J. Laird 

 

GreenTV: A Project-based Learning Module on Sustainable Electronics ................................................................... 197
F. Zhao, K. Cooper, C. Handwerker 

 



SESSION 13: CORPORATE CASE STUDIES 
 
A Semiconductor Company’s Examination of its aWater Footprint Approach........................................................... 201

T. Cooper, S. Fallender, J. Pafumi, J. Dettling, S. Humbert, L. Lessard 
 

Autodesk Sustainability Workshop: Advancing the Practice of Sustainable Engineering through 
Education............................................................................................................................................................................ 207

A. Menter 
 

Barriers and Benefits to Ecodesign: A Case Study of Tool use in an SME................................................................... 213
S. Prendeville, F. O'Connor, L. Palmer 

 
SESSION 14: LIFE CYCLE ASSESSMENT STUDIES 
 
Energy Consumption of VA Hospital CT Scans ............................................................................................................. 219

M. Esmaeili, A. Jahromi, J. Twomey, B. Yildirim, M. Overcash, T. Elsken, F. Dominquez, N. Thomas, A. Mcadam 
 

An Energy Analysis of Polylactic Acid (PLA) Produced from Corn Grain and Corn Stover Integrated 
System................................................................................................................................................................................. 224

Q. Guo, J. Crittenden 
 

Towards Prospective Life Cycle Assessment: Single Wall Carbon Nanotubes for Lithium-ion 
Batteries.............................................................................................................................................................................. 229

B. Wender, T. Seager 

 
SESSION 16: BIOFUELS 
 
Capturing Uncertainty in GHG Savings and Carbon Payback Time of Rapeseed Oil Displacing Fossil 
Diesel in Europe ................................................................................................................................................................. 233

J. Malca, F. Freire 
 

Emergy Analysis Of Ethanol Production From Low-Input, High-Diversity (LIHD) Grasslands On 
Degraded Farmland .......................................................................................................................................................... 239

R. Urban, B. Bakshi 
 

Environmental Performance Of Palm Oil Biodiesel – A Life-Cycle Perspective ......................................................... 245
E. Castanheira, F. Freire 

 

Assessment of Bio-Fuel Options for Solid Oxide Fuel Cell-Based Auxiliary Power Units .......................................... 251
J. Lin, D. Smith, C. Babbitt, T. Trabold 

 
SESSION 17: ASSESSING SERVICES 
 
Greening the Service Industries: A Case Study of a United States Engineering Consulting Firm ............................. 257

S. Sharake, A. Landis, M. Bilec 
 

Development Of Common Quantitative Social Impact Indicator For ICT Services.................................................... 263
K. Takahashi, M. Tsuda, M. Hara, T. Kunioka, J. Nakamura, J. Boisseau, T. Tanaka, M. Aubree, A. Zeddam 

 

The Carbon Footprint of Watching Television, Comparing Digital Terrestrial Television with Video-
on-Demand ......................................................................................................................................................................... 267

J. Chandaria, J. Hunter, A. Williams 
 

Hospital Radiology Department Overhead Energy Estimation..................................................................................... 273
M. Esmaeili, A. Jahromi, J. Twomey, B. Yildirim, M. Overcash, F. Dominquez, N. Thomas, A. Mcadam 

 
SESSION 18: POLICY AND SUSTAINABILITY 
 
Toxic Substances Control Act Reform and Information Technology Products ........................................................... 279

D. Horn 
 

Geoengineering: A Critique .............................................................................................................................................. 285
B. Allenby 

 

Using Non-cooperative Games to Simulate Ethical Tensions in Climate Policy Negotiations..................................... 290
S. Spierre, T. Seager, E. Selinger, J. Sadowski 

 

Using an LCA Approach to Evaluate Green Labels ....................................................................................................... 295
N. Rajagopalan, M. Bilec, A. Landis 

 
 



ADDITIONAL PAPERS 
 
A Pilot Program for E-Waste Education and Research ................................................................................................. 298

W. Bullock 
 

Author Index 




