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The Concept of SustainabilityThe Concept of Sustainability

 Sustainability is an economic state where the demands 
placed upon the environment by people and commerce can 
be met without reducing the capacity of the environment to 
provide or future generations. 

 A diagram indicating the relationship between the "three 
pillars of sustainability", in which both economy and society 
are constrained by environmental limits.
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The Concept of SustainabilityThe Concept of Sustainability

Pillars of Sustainable Development: 

 A sustainable environment
 Reduce the exploitation of natural ressources
 Limit the pollution of the environment

 A sustainable society
 Combat segregation and exclusion
 Generate  healthy and integrated society
 Generate social justice in the city

 A sustainable economy
 Create productive and sustainable ways of living, capable of 

surviving without the exploitation of other societies or future 
generations

Sustainable DevelopmentSustainable Development

 Sustainable development is a pattern of development that 
meets the needs of the present generations without 
jeopardizing the ability of the future generations to meet 
their own needs (World Commission Environmental an 
Development, 1987).

 Sustainable development means improving the quality of 
human life with living within the carrying capacity of 
supporting ecosystems (IUCN, UNEP, 1991)

 Sustainable development is the progressive and balanced 
achievement of sustained economic development, improved 
social equity and environmental sustainability (Moldan and 
Billharz, 1997).
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Sustainable DevelopmentSustainable Development

 Sustainable development consists of balancing local and 
global efforts to meet basic human needs without destroying 
or degrading the natural environment.

 The sustainable-building movement tries to encourage the 
use of renewable resources instead of depleting the ones we 
have been consuming in our construction components.

 “Going green” in building projects has become especially 
important in the urban environment, where large projects 
and large corporations want to focus on sustainability and 
environmental responsiveness during the construction 
process. 

 More and more owners as well as private and public 
construction programs are realizing the benefits of being 
recognized for their environmentally friendly approach to 
building or renovating structures. 

What is Sustainability Design and 
Engineering and its role in 
Sustainability Revolution?
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Sustainable Design

Sustainable design is the way of doing things or making
things such that the result of the design meets the
three pillars of sustainability – it should NOT cause
irreversible change to the environment – locally and
globally, should be functional, practical, and
economically viable, and should benefit society.
Sustainable design uses a holistic approach that
optimizes the overall system performance, not just the
product or service itself.

Design for Sustainability (D4S)

• Basic D4S techniques for products and processes 
include 

– increasing energy efficiency, 
– using recycled materials, 
– designing for recyclability, 
– reducing toxic materials, 
– extending product life, and 
– providing services in new ways. 

• Life cycle analysis and supply chain management are 
more precise tools for evaluating material flows and 
environmental impacts in a product's life cycle, and 
can help designers identify additional improvements. 
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Principles of Sustainability Design

1. Holistic approach to environmental, social, and 
economic issues

2. Minimize environmental impacts (pollution, 
waste, disruption, etc.)

3. Use renewable energy and resources efficiently
4. Design for reuse, recycling, and emotionally and 

functionally durability

Sustainable Engineering

Engineering forms an interface between the design (i.e., 
the idea how to provide a sustainable solution to a 
technical problem) and Implementation and production. 

Sustainable engineering is the process of using 
resources in a way that does NOT compromise the 
environment or deplete the materials for future 
generations. Sustainable engineering requires an 
interdisciplinary approach in all aspects of engineering. 
All engineering fields should incorporate sustainability 
into their practice in order to improve the quality of life 
for all. 
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The Sustainable Development 
Goals (SDGs)

The Sustainable Development 
Goals (SDGs)

 In September 2015, the United Nations General Assembly formally 
adopted the "universal, integrated and transformative“ 2030 for 
Sustainable Development, a set of 17 Sustainable Development 
Goals (SDGs). 

 The goals are to be implemented and achieved in every country from 
the year 2016 to 2030.

 Achieving the sustainable development goals (SDGs) will require 
action by governments, non-governmental organizations and the 
private sector. Companies can contribute to the achievement of the 
SDGs by reducing the negative impact of their operations and 
seeking to contribute positively to the environments and 
communities in which they work.

17 Sustainability Development 
Goals (SDGs) 

17 Sustainability Development 
Goals (SDGs) 
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SDGs and Green BuildingSDGs and Green Building

Definition of InfrastructureDefinition of Infrastructure

 Infrastructure is the basic physical and organizational 
structures and facilities (e.g. buildings, roads, power supplies) 
needed for the operation of a society or enterprise (Oxford 
dictionary).

 Infrastructure is the basic systems and services, such as 
transport and power supplies that a country or organization 
uses in order to work effectively (Cambridge).

 Infrastructure is the basic physical systems of a business or 
nation; transportation, communication, sewage, water and 
electric systems are all examples of infrastructure. These 
systems tend to be high-cost investments; however, they are 
vital to a country's economic development and prosperity.



8

Infrastructure DevelopmentInfrastructure Development

Infrastructure Development involves fundamental structures 
that are required for the functioning of a community and 
society. This is usually referred to structures like roads, water 
supply, sewers, electrical grids, telecommunications, renewable 
energy, water sources identification and boring (wells), 
purification systems for clean water, hazard waste 
management and so on.

Types of 
Infrastructure
Types of 
Infrastructure
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Types of InfrastructureTypes of Infrastructure

Types of InfrastructureTypes of Infrastructure
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Types of InfrastructureTypes of Infrastructure

Nuclear Power Thermal

Types of InfrastructureTypes of Infrastructure

Hydroelectric Water Treatment
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Types of InfrastructureTypes of Infrastructure

Bridge
Tunnel

Types of InfrastructureTypes of Infrastructure

Road Rail
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Types of InfrastructureTypes of Infrastructure

Airport Port

Types of InfrastructureTypes of Infrastructure

School, Hospital, Office Waste Management
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Definition of Sustainable 
Infrastructure

Definition of Sustainable 
Infrastructure

 Sustainable infrastructure refers to the designing, building, 
and operating of these structural elements in ways that do not 
diminish the social, economic and ecological processes 
required to maintain human equity, diversity, and the 
functionality of natural systems.

 Sustainable infrastructure is generally considered to approach 
development from a holistic viewpoint and based on global 
and domestic sustainable development goals and durability 
and having regard to social, financial and political issues, 
public health and wellbeing, as well as economic and 
environmental concerns.

Definition of Sustainable InfrastructureDefinition of Sustainable Infrastructure

Sustainable infrastructure is:
 Socially sustainable: sustainable 

infrastructure is inclusive and 
respects human rights.

 Economically sustainable: 
sustainable infrastructure provides 
jobs and helps boost GDP.

 Environmentally sustainable: 
sustainable infrastructure 
mitigates carbon emissions during 
construction and operation and 
contributes to the transition to a 
lower-carbon economy.
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Sustainable Infrastructure and
Sustainable Development Goals
Sustainable Infrastructure and
Sustainable Development Goals

Sustainable Infrastructure and
Sustainable Development Goals
Sustainable Infrastructure and
Sustainable Development Goals
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Sustainable and Green - the differenceSustainable and Green - the difference

 Although the words “green” and “sustainable” are often used 
interchangeably, there are several differences between them, 
meaning that a “green” building is not always “sustainable”.

 For example, bamboo flooring is a popular green material, but it 
is not sustainable. The air pollution caused and the fuel used to 
transport the material turn it into the opposite of a sustainable 
material, since it contributes to global climate change.

 While wood is generally considered an eco-friendly or green 
product, it is not always sustainable. Wood is sustainable if the 
company that cuts down the trees does not permanently 
deplete the forest. If it is harvested in an environmentally 
irresponsible way, it is not sustainable at all.

 The importance of sustainability lies in the “future” factors, which 
set a higher standard than those used to define green building.

 Sustainable products reduce the impact on the environment by 
using responsibly-sourced products; those that are either 
completely renewable or sustainably harvested. A sustainably 
harvested source material is gathered in a way that does not 
affect the surrounding area, pollute the air or permanently reduce 
the supply.

 The use of materials and resources that are sustainable, have low 
embodied energy, and produce a minimal environmental impact 
are key elements in green construction, as is the efficient use of 
water by appliances, faucets and shower heads, the recycling of 
grey water, and the reuse of rain water for landscaping and other 
non-potable purposes.

Sustainable and Green - the difference



16

Green InfrastructureGreen Infrastructure

 Green infrastructure is a strategically planned network of natural 
and semi-natural areas with other environmental features designed 
and managed to deliver a wide range of ecosystem services such as 
water purification, air quality, space for recreation and climate 
mitigation and adaptation. This network of green (land) and blue 
(water) spaces can improve environmental conditions and 
therefore citizens' health and quality of life. It also supports a green 
economy, creates job opportunities and enhances biodiversity.

 Green Infrastructure or blue-green infrastructure is a network 
providing the “ingredients” for solving urban and climatic 
challenges by building with nature. The main components of this 
approach include stormwater management, climate adaptation, 
less heat stress, more biodiversity, food production, better air 
quality, sustainable energy production, clean water and healthy 
soils.

Green InfrastructureGreen Infrastructure

 A robust infrastructure system that supports sustainable 
development is essential to national prosperity, personal and public 
health, community vitality, and economic competitiveness. Green 
infrastructure systems are a critical element of sustainable 
development.

 Green infrastructure solutions can be applied on different scales, 
from the house or building level, to the broader landscape level. On 
the local level, green infrastructure practices include rain gardens, 
permeable pavements, green roofs, infiltration planters, trees and 
tree boxes, and rainwater harvesting systems. At the largest scale, 
the preservation and restoration of natural landscapes (such as 
forests, floodplains and wetlands) are critical components of green 
infrastructure.
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Typical Components and Interfaces 
of Green Infrastructure

Typical Components and Interfaces 
of Green Infrastructure
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Green Infrastructure - ExamplesGreen Infrastructure - Examples

Rainwater Harvesting

Rainwater harvesting systems 
collect and store rainfall for later 
use. When designed appropriately, 
they slow and reduce runoff and 
provide a source of water. This 
practice could be particularly 
valuable in arid regions, where it 
could reduce demands on 
increasingly limited water 
supplies. 
Source:
https://www.epa.gov/green-
infrastructure/what-green-infrastructure

Rain Gardens

Rain gardens are versatile features 
that can be installed in almost any 
unpaved space. Also known as 
bioretention, or bioinfiltration, cells, 
they are shallow, vegetated basins 
that collect and absorb runoff from 
rooftops, sidewalks, and streets. This 
practice mimics natural hydrology by 
infiltrating, and evaporating and 
transpiring—or “evapotranspiring”—
stormwater runoff. Source:

https://www.epa.gov/green-
infrastructure/what-green-infrastructure

Green Infrastructure - ExamplesGreen Infrastructure - Examples
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Green Infrastructure - ExamplesGreen Infrastructure - Examples

Planter Boxes

Planter boxes are an attractive tool 
for filtering stormwater as well as 
reducing the runoff that goes into a 
sewer system. Planter boxes are 
urban rain gardens with vertical walls 
and either open or closed bottoms. 
They collect and absorb runoff from 
sidewalks, parking lots, and streets 
and are ideal for space-limited sites 
in dense urban areas and as a 
streetscapping element. Source:

https://www.epa.gov/green-
infrastructure/what-green-infrastructure

Bioswales

Bioswales are essentially rain gardens 
placed in long narrow spaces such as 
the space between the sidewalk and 
the curb. Bioswales are vegetated, 
mulched, or xeriscaped channels that 
provide treatment and retention as 
they move stormwater from one 
place to another. Vegetated swales 
slow, infiltrate, and filter stormwater
flows. As linear features, they are 
particularly well suited to being 
placed along streets and parking 
lots. 

Source:
https://www.epa.gov/green-
infrastructure/what-green-infrastructure

Green Infrastructure - ExamplesGreen Infrastructure - Examples
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Permeable Pavements

Permeable pavement is a good 
example of a practice that catches 
water where it falls. Permeable 
pavements infiltrate, 
treat, and/or store rainwater where 
it falls. They can be made of 
pervious concrete, porous asphalt, 
or permeable interlocking pavers. 
This practice could be particularly 
cost effective where land values are 
high and flooding or icing is a 
problem. Source:

https://www.epa.gov/green-
infrastructure/what-green-infrastructure

Green Infrastructure - ExamplesGreen Infrastructure - Examples

Green Roofs

A green roof system atop a building 
helps manage stormwater and 
reduce energy costs for 
cooling. Green roofs are covered 
with growing media and vegetation 
that enable rainfall infiltration and 
evapotranspiration of stored water. 
They are particularly cost-effective 
in dense urban areas where land 
values are high and on large 
industrial or office buildings where 
stormwater management costs are 
likely to be high. 

Source:
https://www.epa.gov/green-
infrastructure/what-green-infrastructure

Green Infrastructure - ExamplesGreen Infrastructure - Examples
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Land Conservation

Land conservation is another good 
tool for communities to use for 
reducing the risks of stormwater
runoff and sewer overflows. The 
water quality and flooding impacts 
of urban stormwater also can be 
addressed by protecting open 
spaces and sensitive natural areas 
within and adjacent to a city while 
providing recreational 
opportunities for city 
residents. Natural areas that should 
be a focus of this effort include 
riparian areas, wetlands, and steep 
hillsides. 

Source:
https://www.epa.gov/green-
infrastructure/what-green-infrastructure

Green Infrastructure - ExamplesGreen Infrastructure - Examples


