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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 to 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. 
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.

Questions that need further research

· We need far more testing and time to get codes to change in order to accept new materials. How might we accelerate that change?

· The university structure inhibits truly interdisciplinary research. How might that structure or process change to accommodate that work?

· 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?

· 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?

· Research funding in green building materials is very low. How can we fund more research in the schools of architecture and architectural offices?

· As we start to think about sustainability in terms of entropy generation, what is involved in creating low-entropy materials processes and systems?

· How might we support research in the biomimicry of ecosystems when it is not tied directly to a particular product or material type?

· Sustainable design tools demand on-going research to keep feeding them the data they need to remain viable.  How do we keeping these tools fresh and current?

· How do we get funding to work on low-tech solutions that have huge markets of relatively poor people? 

· How can we move that science of performance (sustainable) materials forward and where are there gaps in our knowledge?

· What incentives are needed to get companies to participate in cradle-to-cradle certifications and what funding needed to maintain this system?

· How do we factor in the energy impact of the manufacturing of green materials into our evaluation of them?

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.


