
Introduction to Sustainability in Architecture

Key concepts, principles, and strategies for designing buildings that meet environmental, social,

and economic goals.

1. Why Sustainability Matters in Architecture

Dimension Why It Matters Architectural Implications

Environmental

Reduces resource depletion,

greenhouse?gas emissions, waste,

and pollution

Energy?efficient envelopes, renewable

energy integration, low?impact materials

Social
Improves health, comfort, equity, and

community resilience

Daylighting, indoor?air?quality,

accessible design, local cultural context

Economic

Lowers operating costs, increases

asset value, reduces lifecycle

expenses

Passive design, durable materials,

adaptable spaces

2. Core Principles of Sustainable Architecture

1. Site?Responsive Design

Analyze climate, topography, vegetation, and existing infrastructure.

Orient building to maximize passive solar gain and natural ventilation.

2. Energy Efficiency & Renewable Energy

Reduce demand (insulation, high?performance glazing, shading).

Generate onsite (photovoltaics, solar thermal, wind turbines, geothermal).

3. Material Stewardship

Choose low?embodied?energy, recycled, locally sourced, and non?toxic materials.

Prioritize durability, modularity, and design for disassembly.

4. Water Management
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Minimize consumption (low?flow fixtures, water?efficient landscaping).

Harvest and reuse rainwater, treat grey?water, integrate permeable surfaces.

5. Indoor Environmental Quality (IEQ)

Ensure adequate daylight, views, acoustic comfort, and ventilation.

Use low?VOC finishes and maintain healthy temperature/humidity ranges.

6. Adaptability & Longevity

Design flexible floor plans and structural systems that can be repurposed.

Plan for future upgrades (e.g., plug?and?play renewable systems).

7. Lifecycle Thinking

Evaluate impacts from extraction ? construction ? operation ? demolition.

Use tools such as Life?Cycle Assessment (LCA) and Whole?Building Carbon

Accounting.

3. Sustainable Design Process

1. Pre?Design / Research

Site analysis, climate data, stakeholder interviews, regulatory review.

Set measurable sustainability goals (e.g., Net?Zero Energy, 30?% reduction in water

use).

2. Concept Development

Generate design options that respond to the site and goals.

Use massing studies, sun?path diagrams, and wind?flow simulations.

3. Design Development

Refine envelope performance (U?values, solar heat gain).

Integrate systems (HVAC, renewable energy, water reuse).

4. Construction Documentation
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Specify sustainable materials, construction waste?management plans, and

commissioning requirements.

5. Construction & Commissioning

Monitor material deliveries, waste diversion, and on?site energy use.

Perform performance testing (blower?door, IAQ, system balancing).

6. Occupancy & Operations

Provide user manuals, training, and monitoring dashboards.

Conduct post?occupancy evaluation (POE) to verify targets.

4. Rating Systems & Benchmarks

System Scope Typical Metrics

LEED (USA) Building, neighborhood Energy, water, materials, IEQ, innovation

BREEAM (UK) Building, infrastructure Management, health, energy, transport, water

WELL Human health & wellness
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