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MAIN DEFINITIONS
 EPIDEMIOLOGY – the study of the distribution and 

determinants of disease and health in populations

 ECOLOGY – the branch of biology that deals with 
the relationship of organisms to one another and to 
their physical surroundings

 ECOSYSTEM – a community or group of living 
organisms that live in and interact with each other 
in a specific environment

 The EARTH SYSTEM is a self-organizing organism 
according to the Gaia hypothesis (James Lovelock)
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OUTLINE
1. The Anthropocene: how 

intelligent a species are we?

2. The ecological determinants of 
health

3. Key ecological changes 
underway

4. Human driving forces

5. Health and human development 
impacts

6. Imagination, youth and hope

7. The public health agenda
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Svante Arrhenius, in 1896

Svante Arrhenius (1859-1927) was a 

Swedish scientist that was the first to 

claim in 1896 that fossil fuel 

combustion may eventually result in 

enhanced global warming. He proposed a 

relation between atmospheric carbon 

dioxide concentrations and temperature.

Read more: https://www.lenntech.com/greenhouse-

effect/global-warming-history.htm#ixzz6ZA20PAyJ
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https://www.lenntech.com/greenhouse-effect/fossil-fuels.htm
https://www.lenntech.com/hazardous-substances/carbon-dioxide.htm
https://www.lenntech.com/greenhouse-effect/global-warming-history.htm#ixzz6ZA20PAyJ
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The Limits to Growth, 1972
Donella H. Meadows, Dennis L. Meadows, Jorgen Randers and William W. Behrens Ill

http://www.donellameadows.org/wp-content/userfiles/Limits-to-Growth-digital-scan-version.pdf
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From where does wisdom derive?

From

 Data to …

 Information to …

 Knowledge to …

 Wisdom
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Anthony J. (Tony) McMichael

1942        1942 – 2014

Planetary Overload: Global 

Environmental Change and the Health of the 
Human Species, Cambridge 

University Press, 1993, 352 pages

The human species faces a new threat to its 

health – perhaps to its survival. Our burgeoning 

numbers, the spread of technology, and our 

conspicuous consumption are overloading 
Earth's capacity to replenish and repair itself 
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1. The Anthropocene

Our efforts to subdue nature have 

been so successful that the time in 

which we now live has been called 

the Anthropocene - it is showing up 

in the geological record

Are we an intelligent species?

If intelligent, are we wise?

Welcome to the Anthropocene!

9



10



111996



ECOLOGICAL FOOTPRINT, 
1961 - 2010 12

Source: WWF Living Planet Report 2014 Summary (p 10) /

Global Footprint Network, 2014



LIVING PLANET INDEX, 1970 - 2010
13

52% decline
• the number of mammals, 

birds, reptiles, amphibians 

and fish across the globe is, 
on average, about half the 

size it was 40 years ago. 

Latin America shows 

the most dramatic 

decline – a fall of 83 

per cent.

Source:  WWF Living Planet Report 2014 Summary (p 8)
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SOUTH AFRICA:

ONE GIANT IN GLOBAL HEALTH 

Solomon Benatar, UCT and U of Toronto

 https://scholar.google.com/citations?user=RJ6cZa8AAAAJ&hl=en

Reflections and recommendations on research ethics in developing countries
SR Benatar

Social Science & Medicine 54 (7), 1131-1141

Health and health care in South Africa—20 years after Mandela
BM Mayosi, SR Benatar

New England Journal of Medicine 371 (14), 1344-1353

A new look at international research ethics
SR Benatar, PA Singer

BMJ 321 (7264), 824-826

Global health ethics: the rationale for mutual caring
SR Benatar, AS Daar, PA Singer

International Affairs 79 (1), 107-138

Health care reform and the crisis of HIV and AIDS in South Africa
SR Benatar

New England Journal of Medicine 351 (1), 81-92

Ethics and SARS: lessons from Toronto
PA Singer, SR Benatar, M Bernstein, AS Daar, BM Dickens, SK MacRae, ...

BMJ 327 (7427), 1342-1344

Global disparities in health and human rights: a critical commentary.
SR Benatar

American Journal of Public Health 88 (2), 295-300
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THE MILLENNIUM ECOSYSTEM 

ASSESSMENT, 2005

“At the heart of this assessment 

is a stark warning. Human 

activity is putting such strain on 

the natural functions of Earth 

that the ability of the planet’s 

ecosystems to sustain future 

generations can no longer be 

taken for granted.” 
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Board of the Millennium Ecosystem Assessment, 2005 



Global Ecological Integrity Group, 2008 (482 pages)
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GLOBAL ECOLOGICAL INTEGRITY GROUP, 2011 (500 pp)
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GLOBAL ECOLOGICAL INTEGRITY GROUP, 2012 (364 pp)
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Available at

https://www.cpha.ca/sites/default/files/assets/policy/edh-discussion_e.pdf
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GLOBAL CHANGE AND PUBLIC HEALTH 
A 2015 Canadian Public Health Association (CPHA) initiative

 Document the potential health impacts of major 

global ecological changes

 Climate and atmospheric change

 Pollution and ecotoxicity

 Resource depletion

 Loss of species and biodiversity

 Identify the drivers of these changes

 Propose an action agenda for public health
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SOCIAL DETERMINANTS OF HEALTH
Health is influenced by many factors. Research shows that social 

determinants can be more important than health care or lifestyle choices 

in influencing health. In Canada, the Social Determinants of Health are:

1. Income and Income Distribution

2. Education

3. Unemployment and Job Security

4. Employment and Working Conditions

5. Early Child Development

6. Food Insecurity

7. Housing

8. Social Exclusion

9. Social Safety Net

10. Health Services

11. Geography

12. Disability

13. Indigenous Ancestry

14. Gender

15. Immigration

16. Race

17. Globalization
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Sir Michael Marmot on the 

Social Determinants of Health
https://www.thelancet.com/journals/lancet/article/PIIS0140-

6736(15)60901-1/fulltext

July 15, 2015
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https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(15)60901-1/fulltext


2. The Ecological Determinants

of Health

We have become so fixated on the 

social determinants of health that 

we have neglected the ecological 

determinants of health

Population health has been 

ecologically blind
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THE ECOLOGICAL DETERMINANTS 

OF HEALTH

We depend on ecosystems for the very stuff of life: 

 Air 

 Water

 Food

 Fuel and materials

 Protection from UV radiation

 Waste recycling and detoxification and 

 A relatively stable and livable climate
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3. Key Ecological Changes   

Underway
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It’s more than climate change!

Global ecological changes include:

Population encroachment everywhere

Climate and atmospheric changes

Resource depletion

Pollution and ecotoxicity

 Loss of species and biodiversity
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THE STATE OF PLANET EARTH’S 

ECOSYSTEMS

Nine Earth System Processes (Steffen et al, 2015)
https://www.su.se/english/about/news-and-events/press/press-
releases/four-of-nine-planetary-boundaries-now-crossed-1.218003
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• Climate Change

• Biospheric integrity

• Biogeochemical 

flows (Nitrogen & 

Phosphorus Cycle)

• Ozone Depletion

• Ocean 

acidification

• Global freshwater 

use

• Land-system 

change

• Novel entities*

• Atmospheric 

aerosol loading

* new substances, new forms of existing substances and modified 

life-forms that have the potential for unwanted geophysical and/or 
biological effects e.g. POPs, heavy metals, nano-particles, 
genetically engineered organisms

https://www.su.se/english/about/news-and-events/press/press-releases/four-of-nine-planetary-boundaries-now-crossed-1.218003


• Genetic diversity  = 
extinctions per million 
species-years (E/MSY)

• Functional diversity  = 
Biodiversity Intactness 
Index (BII) 

Steffen et al, 2015
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CROSSING PLANETARY 

BOUNDARIES (PBs)



4. Human Driving Forces
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THE IPAT EQUATION: Impact = 

f(Population x Affluence x Technology) 
Ehrlich and 

Holdren (1971)
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Societal & 

human forces 

driving 

change,1900 –

2011



IMPACT OVER AN 80-YEAR LIFESPAN

 1% annual growth in population = 2.2x

 3% annual growth in real GDP     = 10.6x

 TOTAL OVER 80 YEARS                  = >23x

Even if our technology became 5 times 

more efficient, Impact is still >4x
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5. Health and Human 

Development Impacts
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A LIMITED UNDERSTANDING

 What we know about the health impacts of 
global ecological change is sketchy, 
preliminary, and often speculative

 But these changes often interact, multiplying 
adverse effects and affecting the whole 
system. Thus, knowledge of the health impacts 
has to reflect comprehension of overall system 
change and its health impacts

 The experiment that we are conducting with 
Earth and with life itself has no database upon 
which to make predictions that are data-
driven 
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MORTGAGING THE HEALTH OF 

FUTURE GENERATIONS 

“We have been mortgaging the health of 

future generations to realise economic and 

development gains in the present. By 

unsustainably exploiting nature’s resources, 

human civilisation has flourished, but now 

risks substantial health effects from the 

degradation of nature’s life support systems 

in the future.” 

Rockefeller Foundation–Lancet Commission on Planetary Health
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OUR ULTIMATE MESSAGE 
 The population health impacts of the ecological 

determinants of health are large, and 

comparable to the impact of the social 

determinants of health

 The two interact and must be considered as a 

whole – we cannot continue to be ecologically 

blind
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6. Imagination and Hope
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“Hope is . . . the 

commitment to positivity 
in the face of adversity”

Dutt and Brcic, 2014



MESSAGES OF HOPE 

1. The shift to a more ecologically 

sustainable society results in health gains 

from a healthier way of living.

2. We have successfully helped to create 

major societal shifts in favour of health 

before.

3. We are not alone; we have many potential 

partners.
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HEALTH CO-BENEFITS
All of the following have direct health co-benefits

 Energy efficiency

 Air quality up (beware IAQ issues!)

 Physical activity up

 GHG emissions down

 Public transport

 Fewer injuries, more exercise, fewer emissions, more social 

connections

 Low meat diet

 Local economies

 Social connections
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41
Anthropocentrism and 

Eco/Biocentrism

Reconnecting humans to their 

complete dependence on the 

ecosystems in which they live …
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Grave Challenges: 

Individually & Collectively
OPPORTUNITY and HOPE

1. The Earth Charter

2. Constitutions and Bills of Rights

3. Teaching about Sustainability

4. Local Land Ethic (Indiana Dunes)

5. Websites that are global

6. Conventions and Treaties

7. Agency policy documents 

8. Transition Towns

9. Steady-State Economies

10. Localization Movements
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The Earth Charter

A soft law instrument …  to save us from ourselves

Preamble

 Respect and care for the community of life

 Ecological integrity

 Social and economic justice

 Democracy, non-violence, and peace

The Way Forward

http://www.earthcharter.org/

Accessible in ~70 different languages

http://www.earthcharter.org/
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Rights-based Arguments in Support

of The Earth Charter

The Earth Charter is the only document that:

 Supports Ecological Integrity rights

 Has Biocentrism at its core

 Integrates the dependence of human health on  
Ecological Integrity, and hence “the right to life” for 
present and future generations

 Extends a right to precaution in policy-making 
(benefits to whom? risks to whom?)

 Explicitly defends future generations

Fully addresses all religions’ concerns …



45South Africa 1996 Bill of Rights

Article 24. Environment

Everyone has the right

a To an environment that is not harmful to their health and well-being; and

b To have the environment protected, for the benefit of present and future 

generations, through reasonable legislative and other measures that

i)   prevent pollution and ecological degradation;

ii)  promote conservation; and

iii) secure ecologically sustainable development and use of natural 

resources while promoting justifiable social and economic development.



7. The Public Health Agenda
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ECO-SOCIAL MODEL FOR 

PUBLIC HEALTH ACTION
47



AN EXPANDED CONCEPT OF 

PUBLIC HEALTH ETHICS 
 Adopt a combination of anthropocentrism and 

ecocentrism/biocentrism

 Incorporate inter-generational equity

 Recognize the right to a healthy environment

 Adopt the Principle of Environmental Justice

 Apply the Precautionary Principle

Two key mechanisms:

 Apply comprehensive and integrated impact 
assessments

 Adopt the ‘Polluter Pays’ Principle
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A KNOWLEDGE DEVELOPMENT 

AND RESEARCH STRATEGY

 Integrate the EDH into our population health 

frameworks

 Educate public health professionals about 

the EDH

 Monitor, assess and report regularly on the 

EDH

 Fund and support research into the EDH

 Request the UN to establish a Commission 

on the Ecological Determinants of Health
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PUBLIC HEALTH ACTION

 Change social norms and values

Change the focus of development and the 
way it is measured in both the public and 
private sectors, emphasizing human and 
social development and environmental 
sustainability as the new bottom line.

Challenge corporate power where it harms 
ecosystems, societies, communities and the 
health of the population

Change economic practices by supporting 
ethical purchasing and investment, 
boycotts and divestment.
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BUILDING OUR COMMON HOME
Newsletter 1, September 2020
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SCIENTISTS SAY EARTH IS BARRELING TOWARD 

HOTHOUSE STATE NOT SEEN IN 50 MILLION YEARS
BRANDON SPECKTOR, LIVE SCIENCE

September 11, 2020

https://www.sciencealert.com/scientists-say-earth-is-barreling-toward-hothouse-state-not-seen-in-50-million-years
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OUR BURNING PLANET EXCLUSIVE
South African seas up to 30m higher show a wet planet under siege
By Tiara Walters• 28 September 2020

 The Daily Maverick, South Africa. 

 The last time atmospheric carbon dioxide matched present-day levels, Earth’s 
oceans were remarkably high. It’s a warning to act, ground-breaking international 
research on the Cape coasts reveals.

 Welcome to the Pliocene – an ancient proxy for a future world in 
which big carbon can rewrite global temperatures and expanding 
oceans can swallow liveable land.

 To catch a glimpse of how such a hostile planet could become a reality for 
modern humans, a major new analysis published by the American Geophysical 
Union urges us to travel several million years into the deep past. Back then, the 
atmosphere’s carbon dioxide needle hovered around 400 parts per million, 
roughly the same as today – and what’s more, these very conditions churned 
up sea levels many metres higher than modern oceans, the paper suggests.
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https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2019PA003835


CANADIAN GREEN PARTY MP, 
JENICA ATWIN, ON ECOCIDE

On September 12, 2020, a petition was submitted by 
New Brunswick Green MP, Jenica Atwin, for the federal 
government to declare its support for an amendment to 
the Rome Statute to include ecocide as a crime 
(alongside war crimes, genocide, crimes against 
humanity, the crime of aggression) 

Having international ecocide laws would hold not only business accountable, 
but also government. France is leading on this

 Here is more information on ecocide law
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https://www.euronews.com/living/2020/06/25/france-wants-to-make-hurting-the-planet-illegal-but-what-is-ecocide
https://ecocidelaw.com/the-law/what-is-ecocide/


ABUNDANT EARTH FOUNDATION
Abundant Earth Foundation’s Hannah Apricot has a short conversation with physicist, 
systems theorist, deep ecologist, and author Fritjof Capra. They talk about the 
potential outcomes from the COVID-19 pandemic and the importance of youth 
empowerment and other thoughts to help move us forward during uncertain times.
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VANDANA SHIVA, January 2018
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VANDANA SHIVA, August 2020    
https://www.counterpunch.org/2020/09/24/bill-gates-global-agenda-and-how-we-can-resist-his-war-on-life
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DISCUSSION

www.colinsoskolne.com

[under ARCHIVES & LINKS]

colin.soskolne@ualberta.ca
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