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Abstract: Driven by global building carbon
emissions (accounting for 37%), material
innovation is urgently needed. Addressing
the issues of traditional man-made boards
relying on wood and formaldehyde-containing
adhesives, this study focuses on the research
and engineering of bio-based zero-carbon panels
(BZCPs). The proposed solution uses bamboo,
straw, and food waste as raw materials, combined
with formaldehyde-free polyurethane adhesives
and nano-functional coatings. Taking Shanghai
Tongjie Company’ s “Tongjie Zero-Carbon
Panel” (bamboo/wheat straw substrate integrated
with coffee trash and other urban solid wastes)
as a case, it demonstrates its application in the
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of the Communist Party of China and prospects
for promotion in the Sino-Singapore Tianjin Eco-
City. BZCPs have advantages in health and safety,
carbon reduction, and cultural value, but also face
structural limitations, advocating for “suitable
materials for suitable applications” with non-bio-
based materials. The study introduces the concept
of “biophilic design” , arguing for the positive
impact of natural materials on psychological
perception. Accompanied by RFID traceability,
carbon reduction reports, and Carbon Inclusion
mechanisms, it promotes building materials
toward transformation into “dynamic carbon
assets” . Rooted in Chinese practice, it advocates
establishing a coordinated system of government,
industry, academia, research, and capital to
provide replicable models and paths for global
green building transformation.
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