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Sustainable development

International Institute of Sustainable Development
www.iisd.org/topic/sustainable-development

“…meeting the needs of the present without compromising the ability 
of future generations to meet their own needs.”

-Brundtland Report (1987)
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UN Sustainable Development Goals:

sustainabledevelopment.un.org
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Finding our way…
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A Brief History of New Zealand Environmental Activism: In Praise of Troublemakers
www.academia.edu/2378404/A_Brief_History_of_New_Zealands_Environmental_Act
ivism
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Finding our way…
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Interesting New Articles
www.bbc.com/news/science-environment-10851837
www.theguardian.com/environment/2017/aug/24/brazil-abolishes-huge-amazon-
reserve-in-biggest-attack-in-50-years
www.theguardian.com/environment/2017/may/15/38-million-pieces-of-plastic-
waste-found-on-uninhabited-south-pacific-island
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Mapping new 
territory
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A compass helps us to map the territory, and find our direction. The idea of a 
compass is also about being inclusive: when we need to understand the whole 
picture, we "gather people from all points of the compass."
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Environment, resources, 
ecosystems, climate

Goods, technology, 
production, consumption, 

jobs, investment, money

Government, culture, 
institutions, social concerns

Individual health, communities, 
self-development, 
quality of life

Sustainability compass

AtKission.com

The Sustainability Compass is the AtKisson Group’s signature sustainability 
framework. The Sustainability Compass has been widely adopted for use around the 
world in business, local government, education, research, and development settings. 
The Compass uses a familiar compass format but converts the four directions —
North, South, East and West — into the four key aspects of systemic sustainability: 
Nature, Society, Economy, and Wellbeing.
• N is for Nature - "Nature" refers to our natural ecological systems and 

environmental concerns, from ecosystem health to resource consumption and 
waste.

• E is for Economy - "Economy" means all the ways we use resources, our own work, 
and our ideas and technologies, and turn them into goods, services, money and 
jobs.

• S is for Society - "Society" refers to all the social institutions, cultures, and values 
that organize our collective life as human beings, from government agencies to 
school clubs, from human rights to the rule of law.

• W is for Well-being - "Well-being" refers to individual health, happiness, and 
quality of life, which also includes the health and happiness of our families and 
others close to us, and our relationships to them.

6



7

Circular Economy Forum
foroeconomiacircular.com/en/circular-economy

Rethinking the economy

Ellen MacArthur Foundation
www.ellenmacarthurfoundation.org
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Cradle-to-Cradle®

McDonough Braungart Design Chemistry 
mbdc.com/

Green-minded architect and designer William McDonough asks what our buildings 
and products would look like if designers took into account "all children, all species, 
for all time."
www.ted.com/talks/william_mcdonough_on_cradle_to_cradle_design

Cradle to Cradle Products Innovation Institute
www.c2ccertified.org/
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Sustainability, Science and Society
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Sustainability, Science and Society
www.mcgill.ca/sss/

- Sustainable Science is a field defined by the problems it addresses  rather than by the 
disciplines it employs

Core focus on understanding 
coupled human-environment 
systems

Discuss why we need change

Understand the sources 
of the problems 

Understanding how we make 
a sustainable transition

As individuals, sometimes tackling sustainability challenges seems daunting. The 
Sustainability, Science & Society (SSS) program recognizes individuals must come 
together to solve our grand challenges. 

Like sustainability itself, sustainable science needs to be multi, trans, and 
interdisciplinary to be able to help bring together all industries.

From its core focus on advancing understanding of coupled human–environment 
systems, sustainability science has reached out with focused problem-solving efforts 
targeted to urgent human needs.

Science and Technology aims to provide an in-depth understanding of the 
underpinnings of the problems of concern (i.e, the 'what')
II. Economics, Policy, and Governance: to understand how we can make the 
Sustainability transition
III. Ethics, Equity, and Justice: to discuss why we need change, and the issues of equity 
and justice associated with taking action.
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elements.wlonk.com/index.htm

10



Chemistry
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- Chemistry is the study of matter and change
- A chemist tries to understand, then predict, then create
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Prevent 
Waste

Renewable 
Feedstocks

Design Safer 
Chemicals

Analysis for 
Pollution 

Prevention

Less 
Hazardous 
Syntheses

Atom 
Economy

Safer 
Solvents and 

Auxiliaries

Design for 
Degradation

Energy 
Efficiency

Reduce 
Derivatives

Accident 
Prevention

Catalysis

Green Chemistry

12 Principles of Green Chemistry

12
Anastas, P. T.; Warner, J. C. Green Chemistry: Theory and Practice, Oxford University Press: New York, 1998, p.30

Green Chemistry
www.acs.org/content/acs/en/greenchemistry/what-is-green-chemistry/principles/12-
principles-of-green-chemistry.html
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Prevent 
Waste

Analysis for 
Pollution 

Prevention

Accident 
Prevention

Pollution 
Prevention

13
Anastas, P. T.; Warner, J. C. Green Chemistry: Theory and Practice, Oxford University Press: New York, 1998, p.30
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Waste Prevention

Exploration of GSK’S solvent selection guide in leather industry: a CSIR-CLRI tool for 
sustainable leather manufacturing
Sathish,M., Silambarasan, S., Madhanb, B., Rao, J. R.; Green Chem., 2016, Advance 
Article
Chemical Laboratory, CSIR -CLRI, Chennai, India. Centre For Human & Organisational 
Resources development, CSIR -CLRI, Chennai,
India
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Membrane processes for
wastewater treatment
Pierre Bérubé, UBC

Waste Prevention

Wastewater treatment: 
www.civil.ubc.ca/research/research-areas/environmental-engineering
www.civil.ubc.ca/faculty/pierre-berube
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Renewable 
Feedstocks

Design Safer 
Chemicals

Less 
Hazardous 
Syntheses

Safer 
Solvents and 

Auxiliaries

Design for 
Degradation

Safer Chemicals

16
Anastas, P. T.; Warner, J. C. Green Chemistry: Theory and Practice, Oxford University Press: New York, 1998, p.30

16



17

Renewable feedstocks

Bio-Based News
news.bio-based.eu/
news.bio-based.eu/supplier/u-s-department-of-energy/

US Department of Energy
www.energy.gov/
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Polymerization
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Renewable feedstocks

Biomass

glycerol

sorbitol

ethylene glycol

Poly(ethylene terephthalate)

limonene

cymene

terephthalic acid

+

Synthesis of ethylene glycol and terephthalic acid from biomass for producing PET
Jifeng Pang, Mingyuan Zheng,* Ruiyan Sun, Aiqin Wang, Xiaodong Wang and Tao 
Zhang*
Green Chem., 2016, 18, 342
State Key Laboratory of Catalysis, Dalian Institute of Chemical Physics, Chinese 
Academy of Sciences
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Biofuels from wood using bacteria
Brumer group, UBC

Design of safer chemicals

Algar group, UBC
Interaction of nanoparticles with biological material

MacLachlan group, UBC
Plastics from lobster shells 

Biodegradable one-time battery for disasters,
Interdisciplinary research, SFU

www.news1130.com/2017/06/18/compact-biodegradable-battery-development-sfu/

Brummer Research Group (UBC):
www.msl.ubc.ca/faculty/brumer

MacLachlan Research Group (UBC):
groups.chem.ubc.ca/maclachlan

Algar Research Group (UBC):
groups.chem.ubc.ca/algar
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Atom 
Economy

Energy 
Efficiency

Reduce 
Derivatives

Catalysis

Process 
Optimization

Anastas, P. T.; Warner, J. C. Green Chemistry: Theory and Practice, Oxford University Press: New York, 1998, p.30
20
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Redesign

Atom Economy

In an ideal chemical process, the amount of starting materials or reactants equals the 
amount of all products generated and no atom is wasted.
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Catalysis

Energy input

Energy input

- Increases efficiency of reaction by opening a lower energy pathway to the products

A catalyst could cause a reaction to happen at a faster rate, or at a lower 
temperature, than would be possible without the catalyst.
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Catalysis

180 °C, 72 hours

120 °C, 10 hours

glycerol

ethylene glycol

Ruthenium/carbon

Platinum/nickel/aluminium

Synthesis of ethylene glycol and terephthalic acid from biomass for producing PET
Jifeng Pang, Mingyuan Zheng,* Ruiyan Sun, Aiqin Wang, Xiaodong Wang and Tao 
Zhang*
Green Chem., 2016, 18, 342
State Key Laboratory of Catalysis, Dalian Institute of Chemical Physics, Chinese 
Academy of Sciences
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Catalysis

- Reusable
- Requires small amounts

Impact on primary industries
Fertilizers

Syntheis of ammonia

New materials
Synthesis of plastics

New Energy
Water splitting
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Catalysts for biodegradable polymers
Merkhodavandi group, UBC

Fuel cells based on CO2

Berlinguette group, UBC

Catalysis

- Reusable
- Requires small amounts

Mehrkhodavandi Research Group (UBC):
mehr.chem.ubc.ca/

Berlinguette Research Group (UBC):
groups.chem.ubc.ca/cberling/
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carlsbergfondet.d.dk

Rethinking the economy
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Roadblocks to adopting sustainable practices
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Systemic pressure to act in the short term

Lack of time

Inconvenience of change 

The path of least resistance is not to change

Not knowing where to start

Industry obsessed with the concept of growth

Blame/guilt towards the individual

Little actions could never shift monumental social and environmental problems
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5 R’s of Sustainability

Recycle

Reuse

Reduce

Repurpose

Redesign
28

v

”Nada started from the realization that we are facing an environmental crisis. 
Looking just at our oceans, there are dead zones created by agricultural runoff, 
marine debris and plastic pollution that is starving animals and making its way up the 
food chain, overfishing, and the enduring threat of climate change. Even in the face of 
such enormous environmental issues, it can be extremely difficult to adopt the 
sustainable behaviour required to replace those problems with solutions. While we 
might not be an expert on the silver bullet of behavioural change, there are several 
lessons we have learned both as a business and as individuals navigating these 
complex issues. “
www.nadagrocery.com/

Other zero-waste stores:
The Soap Dispensary
www.thesoapdispensary.com/
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Nada 
Zero-Waste Grocery
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Supporting behaviour change by
highlighting simple tips to engage in
zero-waste and helping people find
their tribe

“Never doubt that a small group of 
thoughtful, committed citizens can 
change the world. Indeed, it is the 
only thing that ever has.”

- Margaret Mead

“Find a tribe of people who support you, believe in you, challenge you, and are 
engaged in similar questions and answers. This could be as simple as a single friend, 
or an online community of thousands. Alongside the launch of our business, we 
started the Zero Waste Vancouver Facebook page two years ago. It has grown from 
just a few of our friends to over 4000 members involved in our movement. 

We’ve written a lot about simple tips to engage in zero waste, and most of them come 
around preparation – Always have a tote bag packed with a couple bulk bags to grab 
for all your shopping trips. Keep a reusable mug, water bottle, and bamboo utensils in 
your backpack or purse. Shift your status quo.

As real humans we are all imperfect and our journey will be too. This means that as 
individuals, as a business, and as leaders in our community, we must not make 
perfection the standard. Recognizing this makes our jobs a whole lot easier and allows 
us to concentrate on the important business of making real change on our one planet. 
So be forgiving, be patient, and above all, be kind. “
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Recycle

Reuse

Reduce

Repurpose

Redesign

5 R’s of Sustainability
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www.facebook.com/VancouverFixItCollective

30



Vancouver Fixit Collective
31

Fixit is about repairing not only physical objects, but
our relationships with ourselves, to each other, and
our mother, Earth.

Other local collectives:
Vancouver Tool Library
vancouvertoollibrary.com/

Vancouver Public Library

31



5 R’s of Sustainability

Recycle

Reuse

Reduce

Repurpose

Redesign
32

www.recyclingalternative.com
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Recycling Alternative
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Empowering individuals and organizations to realize the opportunities available and working
with them to move from 'recycle better' to reduction and prevention.

“In order to address this systemic pressure, we are working to empower 
individuals and organizations to realize the opportunities available. We collaborate 
closely with our clients to understand the waste they are generating and 
provide practical, actionable and manageable ways to help them move forward on 
their sustainability trajectory. We meet clients where they are at and work with them 
to move from 'recycle better' options to reduction and prevention options.”
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5 R’s of Sustainability

Recycle

Reuse

Reduce

Repurpose

Redesign
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www.meltcollective.com/
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Melt 
Collective
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Creating beautiful products 
through hands-on plastic 
recycling and taking the 
waste that other 
companies do not want to 
deal with and using it as a 
free resource.

“I think the most popular method for becoming sustainable, in industry, is finding 
ways to reuse waste products/side reactions. In this way - the Melt Collective is 
entirely based on sustainability by taking the waste that other companies do not want 
to deal with and using it as a free resource.”
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Redesign

Recycle

Reuse

Reduce

Repurpose

Redesign

A path forward had been paved and we have many tools in our packs. 
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About the speaker

My name is Ese, and I'm an Advocate, a 
Chemist and an Educator. With the help of 
community stakeholders, I organize 
workshops and forums to spread the word 
about sustainable development and green 
technologies. 

To connect with me further and to help 
continue the discussion, find me at:
• www.linkedin.com/in/love-ese-chile
• www.patreon.com/loveesechile

To connect with me further and to help continue the discussion, find me at:
• www.linkedin.com/in/love-ese-chile
• www.patreon.com/loveesechile
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If the future can be positive, why choose differently? 
- Michael Braungart
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