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Premise: Towards a biological future

The environmental impact of current systems of production and consumption is tightly related to the imbalance that such activities create in nature’s carbon cycle and in the availability of raw materials. Extensive use of non-renewable materials and dependence on fossil fuel as our primary source of energy are unsustainable in the long term. A shift towards biologically based, closed loop systems that can provide energy and materials, as well as reuse their byproducts as building blocks for new cycles, is paramount.

Balance

Most industrial activity today acts only as a producer (releaser) but not as a consumer (sequester) of CO2. This imbalance generates greenhouse gases and the life-threatening climatic changes associated with them. To achieve a sustainable balance we must consume CO2 at the same rate as we produce it. In other words, the problem is not that we are releasing CO2 into the atmosphere but that we are creating an imbalance in the carbon cycle. 

Biomass

The use of biomass as a source of energy and raw materials is necessary for the establishment of a sustainable industrial system. Biomass is an organic substance created by organisms, which during photosynthesis use solar energy and inorganic substances such as water and CO2. As long as solar energy and life are present, biomass is a renewable resource. It is also “carbon neutral,” absorbing CO2 during the lifespan of the organism and releasing all or part of it when the organism decays or burns. By extending the use of biomass in industry, we would be using nature as an active component in the generation and recycling of materials and fuels. Contrary to technological materials, such as plastics or heavy metals, biomass is renewable and readily available.

New materials

To implement such a biological metabolism, new materials must be developed for applications in which technical materials are currently used. Designers will prove key in this process, since they can identify the required properties and acceptable limitations of these bio-based materials. Further advantages will arise by adopting such a system: Biological materials may be designed to share disposal and recycling mechanisms, making recycling and disposal easier, more energy efficient and more cost effective. There will be applications where no biological material performs adequately, and by adopting a biological metabolism elsewhere we would guarantee technological materials’ supply for critical situations.

This paper presents a framework for a biological future and describes the designers’ role in developing and using new materials Commercial demand is usually the strongest and most persuasive force in the development of new systems and products, and designers will be critical players in establishing this demand. Brief case studies are included in which materials such as sugar, biodegradable plywood, natural reinforcement fibers, paints, sealants, surface finishes and composite panels were used or modified. [Note: The development of bio-fuels and renewable energy production are not covered in this paper.]

