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Abstract:

Wood is one of the most important renewable resources. It can be used as material and as energy source. The versatility of wood raises the question, how wood resources
should be used in order to achieve an optimal environmental benefit. In the presentation, this question will be answered based on an analysis of the complete value chain of
wood, including forestry and wood harvesting, processing and production, transport, (cascade) use of wooden products and energy recovery or disposal. Value chains were
analyzed with material flow assessment and life cycle assessment, combined with mathematical optimization. The focus of the study was wood consumption in Switzerland,
but international supply chains were also included. Methods for the impact assessment of forestry and wood use were developed and applied, along with existing impact as-
sessment methods. The results show that the use of wood has often less long-term impacts on climate change than other materials. However, the environmental performance
of various wood uses spreads largely and demands a careful management of wood resources. Wood use is especially beneficial, when high-impact products (e.g. steel) are
substituted, and if the energetic use at the end of the life cycle is warranted, substituting e.g. heating oil. Furthermore, products with a long lifetime store and thereby delay
the emissions of carbon to the atmosphere, which reduces climate change impacts. Environmental drawbacks of wood application, like the potentially high particulate matter
emissions during combustion, should be addressed, e.g. through particle filters and automated systems. Cascade use of wood, e.g. a first use as construction material and a
second use as energy source, can increase the efficiency and the environmental benefit of wood, especially when more wood products are used and substitute other materi-
als and energy sources. A comparison of functionally equivalent wooden and massive buildings (the latter constructed of brick or concrete) shows that the use of wood in
construction pays off environmentally. Although wooden buildings tend to have a slightly increased space heat demand, due to less thermal mass, their overall impacts are
smaller than those of massive buildings. This is due to the environmental benefits of the material (carbon storage capabilities and less embodied energy). This result is valid
for impacts of climate change, but also for many other environmental indicators. When specifically looking at the forestry sector, biodiversity impacts in terms of species ex-
tinction is several orders of magnitudes higher in tropical regions than in Europe. It is recommended to source wood only from certified, extensively managed forests and
avoid imports from high-impact regions.

Overall, it can be concluded that an increasing use of wood products will help mitigate climate change in the long-term. However, the environmental benefits of each use
need to be assessed carefully, considering substitution effects, cascade use and temporary carbon storage, to make optimal use of the limited resource wood.
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