
COURSE DESCRIPTION

The opportunity to design high performance “green” 
buildings challenges architects to create or find 
environmentally friendly materials and construction 
processes that suggest future value. Concepts such as 
designing for adaptability, disassembly, reuse, reduced 
waste or energy self-sufficiency promise important 
innovations. The selection of materials in architecture 
design and construction is inextricably linked to 
assessment methods for determining environmental and 
resource impacts over the life (and afterlife) of buildings.

	This course investigates the complex issues associated 
with green building material selection, fabrication, 

construction and deconstruction processes in the 
production of high performance sustainable building 
designs. Using case studies and class exercises, 
students will apply LCA assessment tools (BEES, 
Athena, and others) as measures of green building 
performance, and creatively strategize the redesign of 
major building components.

	We will address these questions: What are sustainable 
materials? What are the tools to evaluate sustainable 
materials? How do we make competent assessments? 
How do we observe and evaluate the flow of materials 
and energy and their environmental effects?
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INTRODUCTION

Selection and use of materials and resources for more 
sustainable building has been an evolving process since 
the first recycled content products hit the market in the 
early 1970s. Costs related to increased waste from 
construction, depletion of non-renewable resources, and 
air and water pollution from production and distribution 
as well as habitat fragmentation are becoming 
increasing drains on our economy and disruptive to our 
environment. Because the building industry consumes 
over three billion tons of raw materials annually—around 
40 percent of the total material flow in the global 
economy—the need to reduce the effects of building 
material extraction, processing, delivery, use, and 
disposal has become imperative to improving the health 
of our economy and our communities. To this end, 
guidelines and rating systems have sought to guide 
practitioners toward choices that reduce waste and the 
negative environmental impacts associated with 
materials through prescriptive requirements for such 
characteristics as amount of recycled content, locally 
produced or assembled products, and sustainably 
harvested wood. The State of Minnesota Sustainable 
Building Guidelines (MSBG) are moving away from 
prescriptive requirements toward material selection 
based on Life Cycle Assessment (LCA) and Life Cycle 
Cost (LCC), which will provide a better connection to 
real effects and costs based on outcome-based 
performance criteria. - Minnesota Sustainable Building 
Guidelines (MSBG), CSBR

LEARNING OBJECTIVES

Develop knowledge about how materials selection 
fits within the context of a whole building design 
process

Develop knowledge about material resource and 
energy flows, as well as ways to evaluate 
sustainable product certification methods—the 
interaction between manufacturing conservation, 
recycling/reuse and waste—as fundamental to the 
design process

Develop evaluation and assessment (decision 
making) processes for material life-cycles; 
construction use and maintenance; manufacturing 
and fabrication; material acquisition/preparation/
reuse; and recycling and disposal

Develop knowledge about ecolabeling and LCA 
assessment tools and their function with other 
strategies (Athena, LEED, and B3) that improve 
energy efficiency, conserve materials resources and 
reduce waste during construction, building 
operations and deconstruction

Develop methodologies for assimilating sustainable 
materials knowledge within the design process and 
utilizing design judgment as well as analytical 
judgment to evaluate green materials and systems

OUTCOMES

Students will be able to evaluate material 
alternatives to optimize total life-cycle performance 
according to material properties such as: high 
recycled content, local production, rapidly 
renewable content, reusability, recyclability, 
biodegradability, and maximum durability based on 
anticipated life of interior construction, equipment, 
finishes, and furnishings.

Students will be able to research and design 
material conservation strategies in the construction 
process and occupancy/operation of buildings to 
determine actual environmental, economic, human 
and community outcomes.

Students will be able to understand the ecolabeling 
process and the market forces behind sustainable 
branding.

Students will be able to apply assessment tools that 
measure the environmental impact of materials 
selection on building designs.

Students will model an integrated design approach 
to building structure, envelope systems, interiors 
and energy systems that will perform as a resource 
and cost-efficient system that enhances building 
performance as well as occupants’ productivity and 
health.

Students will learn decision processes and criteria 
for selecting environmentally sound materials and 
incorporating the components into construction 
specifications for assembly and disassembly.

Students will be able to acknowledge the scales of 
material and energy flows required to support the 
building industry and their subsequent impact on the 
environment.



SUSTAINABLE DESIGN COURSE PHILOSOPHY

The four foundation courses in the M.S. in Architecture
—Sustainable Design track embody and promote a 
pedagogy based on ecological literacy and ecological 
principles. Ecological literacy is the knowledge and 
understanding of the basic patterns, processes and 
structures of natural systems. This natural system is the 
model of sustainability existing and thriving on current 
energy and nutrient flows. Nature is the first teacher, and 
the primary guide. The program and courses employ an 
ecological model as pedagogy; curriculum and course 
structure; and as a template for student, faculty, and 
community relationships.

ASSIGNMENTS (SEE SCHEDULE FOR DETAILS)

MOCK DEBATE—PVC (5%)

A role-playing discussion about whether or not to 
endorse PVC as a building material

MATERIAL COMPARISON (10%)

An assessment of the environmental features of two 
materials

DO-IT-YOURSELF ECOLABEL (15%)

The design of a new ecolabel based on sustainable 
material values and priorities

MATERIAL ASSEMBLY (15%)

An evaluation of a precedent building envelope and a 
proposed alternative

(UN)COMMON DESIGN (40%)

An exhibition of independent material research and 
design proposals that seek to transform common 
elements in the constructed environment, developed in 
multiple stages:
1) Preliminary proposal
2) In-class pin-ups (2)
3) Exhibition, Traveler’s Innovation Lab
4) Final report
5) Exhibition, Minnesota State Fair (optional)

READINGS + CLASS PARTICIPATION (15%)

REQUIRED TEXT (OTHER READINGS SUPPLIED 
VIA GOOGLE DRIVE)

Michael F. Ashby, Materials and the Environment: 
Eco-Informed Material Choice (Oxford: Butterworth-
Heinemann, 2nd ed., 2012)—online access available 
through UMN Libraries

TOOLS (MAY BE DOWNLOADED ONLINE)

BEES: Life Cycle Assessment protocols for product 
comparison 

Athena EcoCalculator: Life Cycle Assessment 
protocols for building assemblies

Athena Impact Estimator: Life Cycle Assessment 
protocols for buildings

REQUIREMENTS AND POLICY

GRADING

The grading criteria are listed with each assignment. In 
general, clarity, organization, detailed analysis of material 
criteria, and references to broader temporal and physical 
scales are desired. All work will be graded on a 100 
point system, then weighted according to the 
percentages listed in the assignments section above.

Final grades will be based on the following:

Grade Points
A 90-100
B 80-89
C 70-79
D 60-69
F 59 or below

ABSENCES

More than two absences (excused or unexcused) will 
result in a full letter grade reduction.

INCOMPLETE AND LATE WORK

Incomplete and late work will not be accepted without 
instructor’s prior approval and written agreement as to 
revised due dates and grading policy.

SUBJECT TO CHANGE

Except for the grade and attendance policies, parts of 
this syllabus are subject to change with advanced 
notice, as deemed appropriate by the instructor.

HANDICAPPED ACCESSIBILITY

Every effort will be made to accommodate students with 
diagnosed disabilities. Please contact the instructor to 
initiate a discussion about how to best help you succeed 
in this class.

RETENTION OF WORK

Student work will become part of a permanent archive. 
All work must be clearly labeled with: student name, 
class name, semester, year, and instructor’s name. The 
School of Architecture has the right to retain any student 
project whether it be for display, accreditation, 
documentation or any other educational or legal 
purpose.

(More policy information may be found on the course 
website.)
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SCHEDULE

Material Performance in Sustainable Building follows two 
parallel organizational structures. The first relates to the 
scale of focus, beginning with simple materials and 
moving toward more complex building assemblies. The 
second relates to the type of educational delivery, 
beginning with instructor-directed learning and moving 
toward independent, self-directed learning. Initial 
projects will be team-based, providing adequate 
grounding for an independent final project (for which you 
will receive peer and instructor feedback).

WEEK 01 [01.21]

WHAT MAKES A MATERIAL GREEN?

Assessing the environmental sustainability of materials; 
preview of topics in resources, energy, material 
properties, legislation, and tools

COURSE INTRODUCTION

Course overview: purpose of course, course structure, 
classroom discussions, explanation of individual and 
group projects, student involvement, and student 
expectations

WEEK 02 [01.28]

MOCK DEBATE—PVC

An in-class simulated debate concerning whether the 
elimination of polyvinyl chloride (PVC) should merit a 
point within the LEED building rating system. (See 
assignment for details.)

WHAT GOES IN...

The historical context of materials production and 
consumption; examining environmental impacts of 
harvesting and processing; growth factors, reserves and 
the resource base, resource criticality

READ

Michael F. Ashby, Materials and the Environment, 
Chapter 1: “Introduction” and Chapter 2: “Resource 
consumption and its drivers” (both in shared folder)

READ FOR DEBATE

Anti-PVC team: read articles in shared folder

Pro-PVC team: read articles in shared folder

USGBC panel: read the final TSAC Report on PVC

WATCH

Judith Helfand and Daniel B. Gold, Blue Vinyl, 2002
The hazards of bio-accumulation, pollution, and the 
makeup of what we commonly hope are benign 
plastics

WEEK 03 [02.04]

...MUST COME OUT

Material chemistry, toxicity, and environmental impacts; 
pervasive pollutants; indoor environmental quality (IEQ)

READ

Michael F. Ashby, Materials and the Environment, 
Chapter 3: “The material life cycle”

READ FOR DISCUSSION

Rachel Carson, “Elixirs of Death,” Silent Spring, 
Houghton Mifflin, 1962

David Gissen, “Toxic Territories,” Architectural 
Design Vol. 80 Issue 3, May/June 2010

WEEK 04 [02.11]

PRESENTATION: MATERIAL COMPARISON

Each team will present a comparison of two materials, 
one considered to be a standard construction material 
and one that represents a more environmentally-friendly 
substitute. (See assignment for details.)

READ

“Building Materials: What Makes a Product Green?” 
Environmental Building News, 2006

WEEK 05 [02.18]

ASSESSMENT AND CERTIFICATION

Life Cycle Assessment (LCA), streamlined LCA, eco-
audits; green legislation, ecolabels, green rating 
systems, and eco-marketing; greenwashing and other 
certification challenges

READ

Michael F. Ashby, Materials and the Environment, 
Chapter 5: “The long reach of legislation”

READ FOR DISCUSSION

K.J. Fields, “Green Cleansing,” Architect, November 
2012

Mark Schapiro, “Soft Power, Hard Edge,” Exposed: 
The Toxic Chemistry of Everyday Products and 
What's at Stake for American Power, Chelsea Green 
Publishing, 2007

WEEK 06 [02.25]

PRESENTATION: DO-IT-YOURSELF ECOLABEL

Each team will present their proposal for a new 
environmental label for building products. (See 
assignment for details.)



READ

Mark Bittman, "My Dream Food Label," The New 
York Times (October 13, 2012)

Janice Cox, "NuVal: Making the Nutritious Choice 
Easier," Lunds & Byerly's Real Food (Winter 2012)

WEEK 07 [03.04]

LIFE AND AFTERLIFE

Material use, maintenance, and operational 
performance; material repurposing, recycling, and 
recombination; technical and biological nutrient systems; 
second life applications and implications; design for 
disassembly

READ

Michael F. Ashby, Materials and the Environment, 
Chapter 4: “End of first life”

READ FOR DISCUSSION

Mike Davies, “A Wall for All Seasons,” RIBA Journal, 
February 1981

Kiel Moe, “Do More with Less,” Architect, January 
2011

Joe Lstiburek, “Risky Business, High Risk Walls,” 
ASHRAE Journal, July 2011

WEEK 08 [03.11]

CATALYST WEEK

No class (optional team work session for students not 
enrolled in a catalyst studio)

WEEK 09 [03.18]

SPRING BREAK

No class

WEEK 10 [03.25]

PRESENTATION: MATERIAL ASSEMBLY

Each team will present an analysis of a building envelope 
assembly precedent compared with an improved 
version. (See assignment for details.)

READ

Peter Yost and Paula Melton, “The Hidden Science 
of High-Performance Building Assemblies,” 
Environmental Building News, November 2012

WEEK 11 [04.01]

THE BIG PICTURE

Rethinking global resource production and consumption; 
the emergence of a carbohydrate economy, post-carbon 
architecture

READ

Michael F. Ashby, Materials and the Environment, 
Chapter 11: “Sustainability” and Chapter 14: “The 
bigger picture: future options”

READ FOR DISCUSSION

Garrett Hardin, “The Tragedy of the Commons,” 
Science Vol. 162, December 1968

Peter Kareiva et al, “Domesticated Nature: Shaping 
Landscapes and Ecosystems for Human Welfare,” 
Science Vol. 316, June 2007

David Morris, “The Once and Future Carbohydrate 
Economy,” The American Prospect, April 2006

WEEK 12 [04.08]

SECOND NATURE

Re-engaging the natural world; the convergence of the 
made and the born; biomimicry, biodesign, and 
bioengineering; next nature

TURN IN

(Un)Common Design preliminary proposal (see 
assignment for details).

READ FOR DISCUSSION

Janine Benyus, “Echoing Nature,” Biomimicry, 
Harper Perennial, 2002

Joe Kaplinsky, “Biomimicry versus Humanism,” 
Architectural Design Vol. 76, Issue 1, January/
February 2006

WEEK 13 [04.15]

RESILIENT DESIGN

Designing for a world with increasing risk; fracture-
critical design; performative and systemic resilience; 
thrivability, panarchy and adaptation

READ FOR DISCUSSION

C.S. Holling, “Understanding the Complexity of 
Economic, Ecological, and Social Systems,” 
Ecosystems 2001

Thomas Fisher, “The Increasing Incidence of 
Disasters,” “Our Planetary Ponzi Scheme,” and 
“Fracture-Critical Design,” Designing to Avoid 
Disaster, Routledge, 2013

WEEK 14 [04.22]

PIN-UP: (UN)COMMON DESIGN [ROUND 1]

Students will present individual work in-progress on the 
material design and research project. (See assignment 
for details.)
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WEEK 15 [04.29]

PIN-UP: (UN)COMMON DESIGN [ROUND 2]

Students will present individual work in-progress on the 
material design and research project. (See assignment 
for details.)

WEEK 16 [05.06]

FINAL REVIEW: (UN)COMMON DESIGN

Students will present completed material design and 
research projects in a public exhibition. (See assignment 
for details.)

WEEK 17 [05.13]

DEADLINE FOR (UN)COMMON DESIGN REPORT

No class. (See assignment for details.)

ASSIGNMENTS
MOCK DEBATE—PVC

We will hold a mock debate concerning whether the 
elimination of polyvinyl chloride (PVC) should merit a 
point within the United States Green Building Council’s 
LEED building rating system. This will be a simulation of 
an actual vote that took place in 2007, with 
repercussions for the building industry.

The class will be divided into three groups for this 
exercise: an Anti-PVC team, a Pro-PVC team, and a 
panel of judges from the United States Green Building 
Council. Each student will be assigned to one of the 
three teams during class the week prior the debate.

You are required to review the readings assigned to your 
team (see schedule), and you may use other sources as 
well. The Anti-PVC and Pro-PVC teams must meet for at 
least an hour before class to prepare their arguments, 
and may divide the readings as appropriate to this 
structured discourse.

The USGBC board must also meet for at least an hour 
to determine the criteria it will use to determine the 
acceptability of PVC. Regardless of your team, you 
should each be prepared to present an argument and 
rebut counter-arguments during the debate. You will also 
be expected to refer to appropriate citations that 
reinforce your points during the debate. Remember that 
this is a role-playing exercise, so you will be expected to 
argue your position accordingly, regardless of your own 
beliefs.

The debate will follow this format:

10-minute argument by the Anti-PVC group on the 
drawbacks of PVC

10-minute argument by the Pro-PVC group on the 
benefits of PVC

5-minute rebuttal by the Anti-PVC group

5-minute rebuttal by the Pro-PVC group

10-minutes for questions by the USGBC panel to 
the Anti- and Pro-PVC groups

15-minute break for the USGBC panel to discuss 
their final decision

15-minute class discussion of the panel decision

You will be evaluated based on your ability to prepare 
adequately for the debate; present clear, concise, and 
defensible arguments; and collaborate with your team. 



MATERIAL COMPARISON

According to the AIA Ecological Literacy in Architecture 
Education Report (2006), “The careful selection of 
materials and products can conserve resources, reduce 
impacts of harvesting, production, and transportation, 
improve building performance, and enhance occupant 
health and comfort.” Such careful selection requires a 
thorough comprehension of the environmental effects of 
materials, in addition to their functional and economic 
attributes. The evaluation process also relies upon the 
comparison of reliable data using well-structured, 
defensible criteria.

SCENARIO

This is a two-person effort, so select a partner for this 
exercise. Imagine that you are both currently designing a 
building, and one of your first tasks is to determine if a 
new “sustainable building material” should be 
recommended for the project. Considering the client’s 
program and budget, it is imperative that the sustainable 
material be functionally equivalent to the one presently 
selected for the project. (Functional equivalency is a term 
used in the sustainable design community to compare 
like products. Each of the products is the same in all 
functional aspects but not necessarily the same in price, 
availability, environmental impacts, etc.) To ensure this 
equivalency, you must compare the following 
characteristics for each of the materials in your research:

FUNCTIONAL CHARACTERISTICS

Durability, reusability, recyclability, adaptability, availability, 
applicability to its intended use

ECONOMIC CHARACTERISTICS

Cost per square foot (labor and materials), product 
warranties, waste during manufacturing, waste during 
construction, labor availability to install product, 
compliance with building codes, compliance with life 
safety and fire codes

ENVIRONMENTAL CHARACTERISTICS

Natural resource depletion: non-renewable energy, wood 
resources, water, scarce metals, terrestrial habitats, 

wetland habitats, lake habitats, river habitats, keystone 
species

Emissions: cumulative greenhouse gases, oceanic 
acidification, regional acidification, smog, soot, 
neurotoxicity due to mercury, human systemic toxicity, 
eco-toxicity

Risks from Indoor Exposure: radon/radioactive 
exposure; inhalation toxicity (VOCs and PM); dermal 
toxicity; contains endocrine disruptors (diethylstilbestrol 
(the drug DES), dioxin, PCBs, DDT, and some other 
pesticides) or eco-cedes (the destruction of large areas 
of the natural environment by such activity as nuclear 
waste, overexploitation of resources, or dumping of 
harmful chemicals); contains chemical on the US EPA’s 
List of Persistent, Bio-accumulative and Toxic Chemicals 
and Pollution Prevention (http://www.wrppn.org/PBT/
table1.htm); or contains heavy metals such as mercury, 
lead, cadmium, chromium, and nickel.

MATERIALS

The following examples are pairings that your client 
might consider. Feel free to use one of these, or develop 
your own pairing for your comparative evaluation.

Drywall, United States Gypsum versus Demountable 
Wall System, Smartwalls LLC

Granite counter top, Cold Spring versus Vetrazzo, 
Wheat Board Counter Production; Syndecrete, 
Syndesis; or Richlite, Richlite Inc.

Quartz composite surface, Cambria versus 
Reclaimed wood countertops, TerraMai

Standard CMU, Anchor Block versus Enerblock

Red oak flooring, Carlisle versus Bamboo flooring, K 
& M Bamboo Products

Glulam, Boise Cascade versus Underwater salvage 
timber, Triton Logging
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Owens Corning fiberglass 
insulation versus Bonded 
Logic cotton insulation
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Wood veneer, Donear versus Paperstone, KlipTech 
Composites, Inc.

FSC Wood Trim versus Recycled-content interior 
molding, Timbron International

Low e-glass, Viracon versus SageGlass tintable 
glazing, Sage Electrochromics

Ceramic tile, American Olean versus Tile with 60% 
minimum recycled glass content, Terra Green

Plastic signage, Thomas Net versus Biofiber 
signage, Phenix Biocomposite

Fiberglass insulation, Owens Corning versus Cotton 
insulation, Bonded Logic, Inc.

Cedar siding, Western Wood Products Association 
(WWPA) versus Parklex Facade, Composites Gurea

TOOLS

You should utilize two primary tools for your evaluation—
ecolabeling standards and green resource guides. 
Select either two ecolabels or one ecolabel and one 
resource guide from the provided lists (see course 
references at the end of this text) that pertain to your 
selected materials. In addition to evaluating the 
materials, you should be able to assess the usefulness 
of the ecolabel and resource guide that you apply.

PRESENTATION

You will be required to give a 10-minute presentation in 
pdf, keynote, or ppt format to about your research and 
recommendation to the client. Be prepared to give a 
brief explanation of the tools your team used, your side-
by-side comparisons of the two materials, and the 
reasons for your recommendation of one material over 
the other. Your final slide must be a synopsis of your 
recommendation, summarizing your study with a clear 
comparison of the most important data (this slide should 
be able to stand on its own without the need for verbal 
explanation).

You will be evaluated based on your ability to give a 
clear and concise presentation with sufficient depth of 
research, and a well-articulated set of values and criteria 
used to make an authoritative recommendation. Points 
will also be awarded for creative representation and 
communication of the data.

DO-IT-YOURSELF ECOLABEL

"Polls throughout the Organization for Economic 
Cooperation and Development (OECD) nations have 
consistently demonstrated that consumers believe they 
will pay more for environmentally superior products. This 
shift in purchasing preference holds considerable market 
potential and has been closely tracked by 
manufacturers… The problem is how to make 
[consumers'] purchases matter, i.e., how to identify the 
true green from the mock green products. Adrift in a sea 
of 'recyclable,' 'recycled,' 'ozone-friendly' and 
'biodegradable' claims, where can the consumer find a 
safe harbor to assess reliably the overall environmental 
quality of products? Books such as the Green 
Consumer's Guide provide one anchor, but since 1990 
environmental labels have become increasingly 
important."—Jim Salzman, "Product and Raw Material 
Eco-Labeling: The Limits for a Transatlantic Approach,” 
Working Paper 117 (May 1998)

"Right now, the labels required on food give us loads of 
information, much of it useful. What they don’t do is tell 
us whether something is really beneficial, in every sense 
of the word. With a different set of criteria and some 
clear graphics, food packages could tell us much 
more."—Mark Bittman, "My Dream Food Label," The 
New York Times (October 13, 2012)

Given the complexity of assessing the environmental 
impacts of various building materials, consumers have 
expressed a strong desire for a clear, authoritative, and 
comprehensive environmental label. Although many 
ecolabels currently exist in the building product sphere, 
there is no single, pervasive designator such as the 
Nutrition Facts label on food products. Moreover, most 
building product ecolabels operate as "seals of 

Pharos Lens, Healthy Building Network



approval" rather than measures by which a consumer 
may make intelligent choices (an exception is Energy 
Star, which provides a quantitative rating for the energy 
consumption of products).

In this assignment, you are to develop a new, 
hypothetical ecolabel that will be used to rate the 
environmental quality of building products. For the 
purposes of this exercise, imagine that this label is a 
third-party designator that will appear on all goods 
offered in a typical hardware or building products store. 
In the spirit of Mark Bittman's "My Dream Food Label" 
article, your label should satisfy the following 
requirements:

Clarity: the label must convey immediately 
discernible information and be visually appealing

Concision: the label must allow for quick reading of 
the most important data

Credibility: information contained within the label 
must be based on trustworthy sources and 
reasonable measurement (no greenwashing)

Comprehensiveness: the label must be broadly 
applicable to building products, materials, and 
assemblies (but does not have to be universal)

METHOD

This is a two-person effort, so select a partner for this 
exercise. First, develop your new label based on 
particular evaluative criteria. What values are most 
important? What impact categories will you highlight? 
What kind of rating system will you use? How will you 
visualize quantitative measurement? Base your metrics 
on particular tools and references. (For example, if 
Acidification Potential is one of your categories, you 
might develop a 1 to 10 scale based on the worst and 
best cases conveyed by the Athena Eco-Calculator or 
BEES tools.) Be sure to spend adequate time on the 
design of your label, including typefaces, line weights, 
colors, etc., in order to optimize legibility.

Next, show your label in action by applying it to three 
different building products. These examples should be 
real products from different categories (e.g., plywood 
sheathing, PVC piping, asphalt shingles, etc.) in order to 
demonstrate the comprehensive utilization of your label. 
Some of these products may be ones you analyzed in 
the Material Comparison assignment. Keep a record of 
the background information used to determine your 
evaluation, in addition to specific tools and resources 
you used. You must include this information in your 
presentation.

Use the following articles and tools to inform your work:

ARTICLES

Mark Bittman, "My Dream Food Label," The New 
York Times (October 13, 2012; in readings)

Janice Cox, "NuVal: Making the Nutritious Choice 
Easier," Lunds & Byerly's Real Food (Winter 2012; in 
readings)

TOOLS

Athena Eco-Calculator: Life Cycle Assessment 
protocols for building assemblies (http://
www.athenasmi.org/our-software-data/
ecocalculator/)

BEES: Life Cycle Assessment protocols for product 
comparison (http://www.bfrl.nist.gov/oae/software/
bees/bees.html)

Energy Star: a joint program of the U.S. 
Environmental Protection Agency and the U.S. 
Department of Energy (http://www.energystar.gov)

MasterFormat: Construction Specifications Institute 
product categorization system (http://
www.masterformat.com)

Pharos Lens: ecolabel developed by the Healthy 
Building Network (http://www.pharosproject.net)

PRESENTATION

Your team will be required to give a 10-minute 
presentation of your work in pdf, keynote, or ppt format. 
The first slide should include an overview of your 
proposed ecolabel with annotations to explain its 
characteristics. Subsequent slides should be used to 
demonstrate the application of your label to existing 
building products. Include annotations that describe the 
references and methods used to determine your 
measurements. Print your ecolabel overview (slide 1) on 
an 11” x 17” sheet to bring to class.

You team will be evaluated based on the four Cs 
indicated above: clarity, concision, credibility, and 
comprehensiveness. Points will be awarded for 
compelling design work as well as the thoughtful 
development and articulation of environmental criteria.
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MATERIAL ASSEMBLY

The assembly assessment is a collaborative project that 
builds on the experience gained from the material 
comparison assignment, expanding the scale to 
consider a primary building envelope. Like the material 
comparison, you will analyze the environmental benefits 
and drawbacks of particular materials. However, in this 
case you will study a collection of materials used in an 
exterior building assembly, and your study will include a 
life cycle assessment (LCA) performed using selected 
software tools. Based on your findings, you will also 
generate an alternate design proposal that improves 
upon the LCA of your assembly.

METHODS

This is a two- or three-person effort, so select one or 
two partners for this exercise Your team will then select 
an exterior building assembly that is part of an existing 
“sustainable building” for study. This assembly must be 
either an exterior wall or roof system (or both), and you 
must have access to well-documented annotated 
drawings and photographs sufficient for an adequate life 
cycle assessment. (See the recommended sources 
below for suggestions.)

For your assessment, you will first examine a typical 
structural bay of this assembly using the software tools 
listed below (limit your assessment to one story if the 
building is more than one level). You are requested to 
generate clear, informative diagrams of the assembly in 
order to document and present your analysis graphically. 

Based on your life cycle assessment findings, you are 
then requested to propose changes in order to improve 
upon the assembly. These changes should focus on the 
material content of the assembly as opposed to thermal, 
daylighting, or other implications; however, you are free 
to address other aspects in your alternative proposal as 
you wish. Illustrate your alternative proposal in a similar 
fashion as the original assembly for the purpose of easy 
visual comparison.

RECOMMENDED SOURCES

The U.S. Department of Energy Solar Decathlon 
competition is a good source of information for creative, 
environmentally sensitive architectural proposals. The 
solar decathlon website provides robust documentation 
on past projects: http://www.solardecathlon.gov/

The following journals are also good sources for 
analytical drawings and photo documentation of 
architectural assemblies. Architectural monographs can 
also be good references for this kind of information.

Abitare

Detail

Mark

Materia

The Plan

Simone Giostra, Solpix

http://www.solardecathlon.gov
http://www.solardecathlon.gov


TOOLS

Each team must use at least two of the following tools 
for the analysis, which may be downloaded for free from 
the listed websites:

BEES: Life Cycle Assessment protocols for product 
comparison (http://www.bfrl.nist.gov/oae/software/
bees/bees.html)

Athena EcoCalculator: Life Cycle Assessment 
protocols for building assemblies (http://
www.athenasmi.org/our-software-data/
ecocalculator/)

Athena Impact Estimator: Life Cycle Assessment 
protocols for buildings (http://www.athenasmi.org/
our-software-data/impact-estimator/)

For your life cycle analysis, you must select at least three 
possible environmental performance measures, with an 
argument for their prioritization:

Embodied primary energy use (Energy 
Consumption)

Acidification Potential

Global Warming Potential

Human Health Respiratory Effects Potential

Ozone Depletion Potential

Smog Potential

Aquatic Eutrophication Potential

Document and present the environmental performance 
score of your case study assembly as well as the 
alternative assembly you design. Remember to address 
functional equivalency in your proposed alternative. You 
may also wish to include qualitative evaluation for critical 
materials as in your material comparison project. 

You may not be able to determine exact data for all 
materials in the assembly; however, you are asked to 
make your best guess. If your building’s geographic 
region and project type is not included in the Athena 
software, please select the region and project type that 
most closely approximates your building of study and its 
context.

PRESENTATION

Your team will be required to give a 10-minute 
presentation in pdf, keynote, or ppt format about your 
research and recommendation. Be prepared to give a 
brief explanation of the tools you used, your side by side 

comparisons of the two assemblies, and the justification 
for your changes in the alternative scheme. Your final 
slide must be a synopsis of your assessment, 
summarizing your study with a clear comparison of the 
most important data (this slide should be able to stand 
on its own without the need for verbal explanation). 

Your team will be evaluated based on your ability to give 
a clear and concise presentation with sufficient depth of 
research, and a well-articulated set of values and criteria 
used to make an authoritative recommendation. Points 
will also be awarded for creative design proposals and 
visual display of information.
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(UN)COMMON DESIGN

“The writing of the city may be indecipherable, flawed, 
but that does not mean that there is no writing; it may 
simply be that we developed a new literacy, a new 
blindness.”—Rem Koolhaas, “The Generic City,” 
S,M,L,XL (Monacelli Press: 1995)

“Green buildings don’t necessarily cost more; they cost 
differently.”—Rick Carter, LHB Architects (2013)

Buildings are major contributors to climate change, 
consuming over 40 percent of global resources—and 30 
percent of the world’s energy for conditioning and 
lighting alone. A dramatic reduction in this consumption 
will require significant changes in the way the 
constructed environment is designed, built, and 
maintained. “If we have any chance of preventing 
disruptive climate change,” said journalist Thomas 
Friedman in a 2010 lecture, “it will require the biggest 
industrial project mankind has undertaken since the 
Tower of Babel.” Considering buildings’ intensive use of 
resources, it is obvious that materials will play a 
fundamental role in Friedman’s call-to-arms, and—if we 
are to take Koolhaas’ critique of the generic city to heart
—design should be used to develop new enlightened 
literacies alongside this imminent eco-technological 
transformation.

(Un)Common Design will explore the redesign of 
ubiquitous materials and applications in order to improve 
the environmental performance of—and establish a new 

material literacy within—the built environment. It will 
consist of student-driven design and research projects 
with three stages of completion:

A public exhibition of student work in the newly-
opened Traveler’s Design Lab in Northrop Hall 
(during the final week of class)

A report that summarizes the work with text and 
images from the exhibition (to be submitted during 
final examinations week)

A public exhibition of the work in the Eco Experience 
house at the Minnesota State Fair during August 
2014 (participation optional; not part of the course 
grade—more information forthcoming)

(Un)Common design will be taught collaboratively with 
architect James Garrett Jr., managing partner of 4RM
+ULA and advisor of the School of Architecture exhibit 
at the 2013 Minnesota State Fair.

GOAL AND METHODS 

Your objective will be to redesign a common component 
of the built environment based on an environmentally-
innovative material approach. Your realm of operations 
includes buildings, interiors, infrastructure, or 
constructed landscapes—and you should select a 
familiar item, detail, or surface for interrogation. You have 
the choice of pursuing one of three primary methods, 
based on a material research topic that interests you:

Fieldoffice, Superabsorber



New material / new application
Develop a new design application for a novel 
material (e.g., tessellated ceilings fabricated with 
photoluminescent gypsum tiles that reduce lighting 
energy and hvac costs)

New material / existing application
Redesign a common material application (e.g., 
replacing standard highway barriers with pollution-
reducing concrete, thus cleaning the air)

Existing material / new application
Apply a common material in a new way (e.g., 
repurposing used wood pallets as vertical planters, 
thus providing a second life to a waste material)

Regardless of the approach, you should seek to 
maximize opportunities in sustainability, technology, and 
design (thus developing a new literacy). Your work will 
therefore include both the technical investigation of a 
material (research) as well as the development of a novel 
idea (design). Although a comprehensive economic 
assessment is not required, you must also consider the 
general feasibility (financial, constructability) of your new 
material application. Your overall goal will be to develop 
and explain in writing and visual documentation a well-
reasoned personal position on material innovation in the 
built environment, including a framework for critically 
evaluating its application and environmental 
performance, and to defend your position while 
acknowledging its weaknesses and limitations.

1. EXHIBITION, TRAVELER’S INNOVATION LAB

This public exhibition will occur on May 6, 2014 and will 
include invited guests (we have access to the space 
May 5 – 23, 2014). Each student installation will consist 
of the following items (exhibition format and 
specifications forthcoming):

2D documentation of your design (drawings, 
diagrams, renderings, etc.)

A full-scale physical sample of your proposed 
material and/or application

Text summary of your proposal, including a 
description of your selected common element (with 
statistics), your argument for its redesign, and your 
material of choice (~500 words)

You will develop the work for this exhibition in several 
stages, including a preliminary proposal (1 page pdf) due  
in class during week 12 and two in-class pin-ups of 
progress work during weeks 14 and 15. You will also be 
expected to present your work at the exhibition opening.

2. FINAL REPORT

Submit a digital encapsulation of the 2D documentation, 
physical sample photos, and text for your exhibition 
within the provided InDesign template. This final 
submission must include a pdf version in addition to the 
original source InDesign document and linked image 
files. Please upload all requested files to the designated 
folder on Google Drive.

REFERENCES

Look at sources that focus on new materials and 
applications such as the Transmaterial series and 
companion website, Material Strategies, Performative 
Materials in Architecture and Design, Material Design, or 
Material Matters; as well as sources of good 
environmental data such as Environmental Building 
News and Greenspec.

EVALUATION

Your work will be evaluated based on its originality, 
creativity, argumentation, craft, and visual content 
according to the following criteria:

There is a convincing assessment of environmental 
issues (existing) and substantiation of environmental 
performance (proposed design).

There is a demonstrated understanding of your 
selected material technology and its applicability in 
your chosen use.

The work makes a new and significant contribution 
to the field, demonstrating innovation or creative 
excellence in design.

A high-level of craft is employed in all aspects of the 
work (writing, 2D, 3D).

The work follows a consistent, iterative, and rigorous 
course of development (i.e., not completed at the 
last minute or missing assignment milestones)
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COURSE REFERENCES

ECOLABELS

AENOR (Spain): www.aenor.es/desarrollo/inicio/
home/home.asp

American Tree Farm System (ATFS): 
www.treefarmsystem.org

Blue Angel (Germany): www.blauer-engel.de/
englisch/navigation/body_blauer_engel.htm

Community Supported Agriculture (CSA): 
www.nal.usda.gov/afsic/pubs/csa/csa.shtml

EcoLogo (Canada): www.environmentalchoice.com

Energy Star: www.energystar.gov

Environmental Choice (Australia): www.aela.org.au

Environmental Choice (New Zealand): www.enviro-
choice.org.nz

Forest Stewardship Council (FSC): www.fsc.org

Global Ecolabelling Network (GEN): www.gen.gr.jp

Good Environmental Choice (Sweden): www.snf.se/
bmv/english.cfm

Green Dot (Germany): www.gruener-punkt.de

Green Seal: www.greenseal.org

NF Environment (France): www.marque-nf.com

Sustainable Forestry Initiative (SFI): 
www.sfiprogram.org

GREEN RESOURCE GUIDES

AIA Environmental Resource Guide (there is a copy 
at CSBR)

Ask Nature (The Biomimicry Institute): http://
www.asknature.org

Ecolect: http://ecolect.net

GreenSpec—Environmental Building News: 
www.buildinggreen.com

Healthy Building Network: http://
www.healthybuilding.net

The State of Minnesota Sustainable Building 
Guidelines (MSBG): http://www.msbg.umn.edu

MSDS—Material Safety Data Sheets (provided by 
material manufacturers)

Oikos Green Building Source: http://oikos.com

Pharos: www.pharosproject.net

Superuse: http://www.superuse.org

Transparency (Perkins + Will): http://
transparency.perkinswill.com/default.cshtml?url=/

TOOLS

BEES, NIST: www.nist.gov/el/economics/
BEESSoftware.cfm

EcoCalculator, The Athena Institute: http://
www.athenasmi.org/our-software-data/
ecocalculator/

Impact Estimator for Buildings, The Athena Institute: 
http://www.athenasmi.org/our-software-data/
impact-estimator/

Video tutorials for Impact Estimator for Buildings: 
http://z.umn.edu/iz8

SimaPro, Pre Consultants: www.pre.nl

Bousted model, Bousted Consultants: 
www.boustead-consulting.co.uk

TEAM (EcoBilian), PriceWaterhouseCooper: 
www.ecobalance.com

GaBi, PE International: www.gabi-software.com

MEEUP method, VHK, Delft, Netherlands: 
www.pre.nl/EUP/

GREET, US Department of Transportation: 
www.transportation.anl.gov/

MIPS, Wuppertal Institute: www.wupperinst.org

CES Eco ’09, Granta Design, Cambridge UK: 
www.grantadesign.com

Aggregain, WRAP: www.aggregain.org.uk

KCL-ECO 3.0, KCL Finland: www.kcl.fi

Eiloca, Carnegie Mellon Green Design Institute, 
USA: www.eiolca.net
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