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The role of building materials in the construction sector is crucial and 
multidimensional

1. Load-bearing capacity and stability

2. Durability and long-lasting performance

3. Thermal and sound insulation

4. Aesthetics and architectural design

5. Security and fire protection



Need for sustainability

1. Environmental impact (CO₂ emissions are reduced 

during the production and transport of materials, 

waste is minimized).

2. Energy consumption & natural resources (high 

thermal insulation materials reduce energy 

consumption for cooling/heating, ecosystems are 

protected through recyclable or natural materials)

3. Climate change (reducing the operating costs of 

buildings in the long term and increasing the 

lifespan of structures)



What does "sustainability" mean in materials?

• Low carbon footprint

• Recyclability / Reuse

• Energy efficiency

• Durability over time and use



Innovative Building Materials

• Self-healing concrete

• Bio-materials (e.g. Bio-based, bio-charred, bio-

engineered)

• Recycled materials (e.g. industrial by-products, 

plastic, glass, paper, CDW)

• Change Phase Materials (PCMs)

• Nanomaterials and advanced composites

• 3D-Printed Materials

• Lightweight-insulating materials

• Hydrophobic



Main Challenges for Material Sustainability

1. Production Costs – Higher Costs Than Conventional Materials

2. Availability & Scale of Production

3. Lack of Regulations and Standards

4. Uncertainty in long-term performance

5. Acceptance by the market and marketing professionals



Other challenges

Technical

• Compatibility with Existing 

Manufacturing Practices

• Difficulty in installation or 

application

• Resistance to environmental factors 

(humidity, solar radiation)

Environmental & Energy

• Life Cycle Analysis (LCA) – limited 

data

• Energy consumption during 

production

• Waste/Pollutants from new processes



Economic & Social Challenges

• Underfunding for innovation research

• Consumer and professional reservations

• Need for education and training in the field



Conclusions

Sustainability requires cooperation: research, industry, government

Innovations exist, but they are needed:

Policy Support

Motivations to use them

Development of appropriate infrastructure



Suggestions – Improvements

• Adoption of green certifications (LEED, BREEAM)

• Investing in Tool LCAs

• Strengthening innovation and research

• Public Information & Training of Professionals
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