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The National Academy of Environmental Design (NAED) connects the nation’s top experts in disciplines such as architecture, engineering, industrial design, interior design, landscape architecture, planning, and communications design to address critical issues that affect the flourishing of individuals, communities, and the natural world. This independent organization complements the work of the existing National Academy of Sciences, National Academy of Engineering, and Institute of Medicine by bringing together committees of experts in areas of scientific and technological endeavor to advise policymakers, the private sector, and the public. 
Who We Are
Created by more than 20 nonprofit organizations, the NAED represents more than 500,000 members. People involved in NAED activities come from both industry and academia and are among the worlds most knowledgeable in their field. The NAED membership provides the leadership and expertise required to accomplish complex research projects on issues such as climate change, resource depletion, and energy security. The existing National Academies arose during times of extreme need for the nation—the Civil War, the Space Race—and the NAED is developing in similar fashion.
The Need

There has not yet been an overarching organization for the environmental design disciplines to coordinate research efforts, share information, and inform public policy. The environmental design disciplines have responsibility for a substantial portion of the energy and water we use and the greenhouse gases and solid waste we generate. Buildings alone account for 50% of energy use in the United States, and 40% of carbon emissions; transportation accounts for another 30% of energy use and 30% of carbon emissions, in the United States. Even with these trends, new knowledge regarding the design, construction, and maintenance of cities, landscapes, buildings, interiors, and products is being developed daily. A multi-professional, multidisciplinary organization responsible only to the public is invaluable to deliver this knowledge in the most timely and powerful way to colleagues in allied disciplines and to the public.

What We’re Doing

The NAED plans to operate on the basis of its own endowment and through funds supporting research studies, which may come from the federal government or private sources.  As is the case with the existing National Academies, all members of the National Academy of Environmental Design will provide their services pro bono to the citizens of the United States. A Steering Committee primarily composed of academic and professional leaders of the key design disciplines has incorporated the NAED in Washington D.C. and is currently forming a governing council. 

Major research universities across the U.S. are hosting research symposiums on topics such as building materials and water use. These and other activities help develop knowledge and set research agendas that can inform Congress and the American people on issues affecting the sustainability of our designed environment. 

Contact
Dr. Michael J. Monti

(202) 785-2324

mmonti@naedonline.org

www.naedonline.org
Sustainable Materials Workshop

Participants

Jennifer Atlee, Environmental Building News, Building Green, Brattleboro, VT

Tim McGee, Biomimicry Guild, Helena, MT

Blaine Brownell, Transmaterial, University of Minnesota, Minneapolis, MN

Eden Brukman, Cascadia Green Building Council, Portland, OR

John Carmody, Center for Sustainable Building Research, University of Minnesota, Minneapolis, MN

Edward Cussler, Chemical Engineering and Material Science, University of Minnesota, Minneapolis, MN

Carolyn Dry, Natural Process Design, Winona, MN

Billie Faircloth, Kieran Timberlake, Philadelphia, PA 

Howie Fendley, McDonough Braungart Design Chemistry, Charlottesville, VA

Louise Goldberg, Energy Systems Design Program, University of Minnesota, Minneapolis, MN

Sheila Kennedy, MatX, Kennedy Violich Architecture, Boston, MA

Marc Swackhamer, HouMinn, University of Minnesota, Minneapolis, MN

Alex Wilson, Environmental Building News, Building Green, Brattleboro, VT

Bruce Wright, Fabric Architecture, Industrial Fabrics Association International, Roseville, MN

Introduction

Rising fuel prices, increasing carbon emissions, expanding water use, and growing concerns about human and environmental health have all made the development of more sustainable and ecologically responsible construction materials a priority. Much attention has been placed on the amount of greenhouse gas comes from the operation of buildings, which according the organization Architecture 2030 comprises 48% of the total. Less visible, but equally important is the impact building materials have on the environment. The embodied energy of building materials, again according to Architecture 2030, comprises 15 to 20% of the energy used by a building over a 50-year period. Clearly, better knowledge of and research into green materials can make a significant contribution to the goal of reducing energy use and greenhouse gas production.

Many of the materials and product suppliers who serve the design and construction industry have jumped on the bandwagon of green buildings, although some make claims about the sustainability of their offerings that remain unchallenged or untested. As a result, the industry needs better knowledge about the performance of green materials so that those who are involved in specifying materials have the information they need to make choices that actually benefit the environment. This includes knowledge about the energy required to produce and deliver materials, the impact of sourcing raw materials on the natural environment, the effects of materials throughout their life cycle on humans and the natural environment, and the impact of disposing of and recycling building materials. 

Workshop on Sustainable Materials

On January 15th and 16th, 2009, experts from a variety of environmental design disciplines gathered for a virtual workshop under the auspices of the National Academy of Environmental Design and hosted by the College of Design at the University of Minnesota. The workshop had, as its goal, the assessment of the state-of-the-art of green materials and the development of recommendations for future research and needed public policies changes. 

The workshop was one of three held in the winter of 2009 under the auspices of the National Academy of Environmental Design. In addition to the workshop on green materials hosted by the University of Minnesota, the University of Texas, Austin, hosted a symposium on sustainable sites, and the University of Florida hosted a symposium on river-basin water issues. 

The goal of these workshops is to bring together some of the leading thinkers, scholars, and practitioners to accomplish three tasks:

1. Document some of the leading-edge work going on in the subject area

2. Identify problems and opportunities as we move the field forward

3. Make policy and research recommendations for the consideration of Congress, the other National Academies, and the National Research Council.

These conversations were particularly timely, given the new emphasis placed at the Federal level on sustainability, with increased research investments in energy conservation and efficiency.

The University of Minnesota workshop also explored the use of videoconferencing technology, enabling the participants to contribute from their own offices. While the technology did not work flawlessly, it did show how such virtual conferences can appropriately reduce our ecological footprint, while preserving the time of participants and lowering the costs of hosting workshops. 

The first day of the workshop involved 20-minute presentations by the participants, summarizing their work in green materials and the state of our knowledge in this area. The second day brought a discussion of what participants saw as major obstacles and opportunities in moving the field of green materials forward, what policy recommendations they would make to Congress, and what research needs they would propose at the national level. 

The entire conference was recorded for posting on the website of the National Academy of Environmental Design (www.naedonline.org/research.html) as well as that of the host, the College of Design at the University of Minnesota (www.design.umn.edu/about/naed.html)

Green Material Research

Of the participants in the workshop, about half of who have university based research programs and the other half who work in firms, for trade associations, or as independent consultants. The following lists their diverse areas of research:

Jennifer Atlee: green material standards

Tim McGee: biomimetic materials 

Blaine Brownell: hybrid and transformable materials

Eden Brukman: green materials labeling

John Carmody:  windows and glazing materials

Edward Cussler: agricultural waste and fuel cells

Carolyn Dry: polymer composites

Billie Faircloth: bio-plastic materials

Howie Fendley: cradle-to-cradle materials

Louise Goldberg: energy systems

Sheila Kennedy: mobile and embedded technologies in materials

Marc Swackhamer: digitally fabricated materials and assemblies

Alex Wilson: green material standards

Bruce Wright, industrial fabrics

Despite their different areas of research, there arose three main areas of common activity:

1. Categories of Green Materials
Suggested categories of individual participants include: 

Blaine Brownell: 

· energy harvesting materials

· illuminating materials

· repurposed materials

· remediating materials

· recycled materials

· diagnostic materials

· responsive materials

Carolyn Dry:

· recycling materials

· self-repairing materials 

· self-sensing materials

Tim McGee:

· benignly manufactured materials

· life-friendly materials

· self-assembled materials

· resourceful and opportunistic materials 

· optimized materials

· multi-functional materials

Ed Cussler:

· commodity materials 

· molecular materials

· performance materials

Bruce Wright:

· lightweight materials

· energy conserving materials

· insulating materials

· shading materials

2. Green assemblies and systems:

· Marc Swackhamer: drape and cloak wall systems

· Billie Faircloth: bio-plastic material assemblies

· Tim McGee: biomimetic material systems

· Sheila Kennedy: portable-light and soft-house systems

3. Green material evaluation and selection: 
· John Carmody: eco-calculator and sustainable materials tools

· Jennifer Atlee: green products evaluation criteria

· Louise Goldberg: entropic sustainability equations

· Howie Fendley: cradle-to-cradle certification criteria

· Eden Brukman: certification comparison tool & building performance standard

Questions that need further research

The presentations of the participants raised questions that deserve further study:

Blaine Brownell discussed the need for more testing and time to get codes to change in order to accept new materials. Does the slowness of code change inhibit innovation and if so, how might that change?

Marc Swackhamer mentioned the obstacle of the university structure inhibiting truly interdisciplinary research. How might that structure or process change to accommodate that work?

Carolyn Dry brought up intellectual property as an issue. How can too great a focus on intellectual property inhibit innovation or the sharing of information and does there need to be an revision to the law?

Jennifer Atlee raised a related challenge: how do we not only scale up this research to the product and system scale, but also how do we spread out information to get the maximum adoption of green materials and systems? What stands in our way?

Billie Faircloth addressed the need for more research funding in both schools and firms. How can we fund the research itself and how do practitioners fund it in their offices to cover their time?

Louise Goldberg suggested a new way of thinking about sustainability, as that which has the lowest entropy generation rate. What might that mean in specific terms? What might low-entropy materials involve?

Tim McGee observed that there remains relatively little research in the biomimicry of ecosystems. How might we support ecosystem research like this when it is not tied directly to a particular product or material type?

John Carmody’s sustainable design tools demand on-going research to keep feeding them the data they need to remain viable. How do we do that, keeping these tools fresh and the information in them current?

Sheila Kennedy’s work in low-cost distributed and mobile systems raised the question of how do we get funding to work on low-tech solutions that have huge markets of relatively poor people? 

Ed Cussler mentioned that the science hasn’t been done yet for performance (sustainable) materials. How can we move that science forward and where are there gaps in our knowledge?

Howie Fendley showed how cradle-to-cradle certification provides an excellent benchmark for sustainable materials. What incentives are needed to get companies to participate or funding needed to maintain it?

Bruce Wright demonstrated how fabric structures can save energy, with less weight, more daylight, and lower energy. How do the fabrics themselves rate in terms of their manufacturing and materials?

Eden Brukman stressed the adoption of the precautionary principle and suggested a consumer-driven approach to transparency in the manufacturing process. How can we bring context to certifications and create a non-toxic materials economy?

Recommendations

Research and Testing

1. The growth in the development of green materials has outpaced the criteria and measures by which to judge their performance and effectiveness. We recommend establishing a process with existing regulatory agencies and standard-setting organizations to ensure that materials and products deliver on their promised environmental benefits.

2. We recommend the provision of greater funding for independent research by universities and governmental labs in the area of sustainable materials to test the claims of companies that their products meet agreed-upon standards and to protect consumers against the widespread "green-washing" currently going on.

3. Much of the existing research related to the environment occurs in disciplinary silos, with investigations into materials and energy, for example, often occurring separately, even though they have an enormous combined impact on the environment. We recommend a change in existing research funding criteria to encourage more interdisciplinary, synergistic research.

4. We further recommend the development of a weighted and prioritized scoring system for sustainable materials, based on research-driven performance measures. It needs to be easily accessible to the construction industry, while holding manufacturers accountable for materials that score below a certain threshold.

Policy

1. Policies formulated for other reasons can have the unintended consequence of promoting toxic materials and manufacturing processes. We recommend a large-scale assessment of existing subsidies that support and benefit the manufacture of products and materials that are harmful to the environment. 

2. We recommend the adoption of policies that would require the labeling of building materials - along the lines of that done for appliances, food, and other consumer products - with a particular focus on the constituent materials’ environmental impact over the course of their mining, manufacture, transportation, and use.

3. We recommend the provision of tax incentives for manufacturers to develop environmentally responsible materials, and for owners, architects, and contractors to use them, as well as the establishment of a fund to help start-up companies to cover the up-front research and development of new sustainable products.

4. We further recommend the development of policies that discourage the production of CO2-emitting materials and that maximize carbon sequestration strategies such as the use of alternative tilling practices, the preservation of existing buildings, and the widespread planting of trees and ground cover.

Practice and education

1. We encourage the establishment of curricula that enable the building-industry programs to incorporate information about sustainable materials into their coursework, as well as the development of teaching modules to bring state-of-the-art knowledge about sustainability into the K-12 system.

2. We recommend setting up a common database and format to capture and share not only research-based knowledge about sustainable materials, but also application-oriented ideas developed in the building industry that explore the possibilities as well as the limitations of these materials in the field.

3. We also recommend the development of a funding mechanism to enable private firms to document and share the research they do in practice, and a knowledge-sharing framework that enables research to occur in multiple locations, in both professional offices and university settings.

4. Finally, we urge the EPA to examine its Beneficial Uses program very carefully relative to safety. The use of waste materials in building products - fly ash in concrete, synthetic gypsum in drywall, vitrifying toxics into brick, chipping treated wood as mulch, and burning hazardous waste in cement kilns - in some cases are questionable in terms of human health.


