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ENH 617 
Lecture 1 
Sept 6, 2016 
Dr. Anne Harris 
•  Summer events 
•  Course orientation: D2L, 

expectations, evaluation 
•  What is Ecology? 
•  Environment, resources 

and society 
•  What is peer reviewed 

science? 
•  WSI Introduction 

Summer Events 

•  Class discussion 
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•  Ecology: the study of interactions between 
organisms (living things) and their 
environment 

•  Applied Ecology: typically emphasizes 
influence/role of human systems in these 
interactions 

Course 
Intro 
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Grading 

•  30% - Midterm (October 4) 

•  30% - Ecological Issue Report (Nov 1) 

•     5% Participation (i>clicker) 

•  35% - Final Exam (cumulative) 

i>clickers 

•  See info on D2L 

•  Can use either 
i>clicker device or 
REEF app 
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Ecological 
Issue 

Report 
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D2L 
Demo 

CHAPTER ONE 

Environment, Resources, and Society 
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Introduction:  
Change and Challenge 

•  Nine of the 10 hottest years in global records 
have occurred since 2000. 

•  There is strong evidence that human activities 
have become a main driving force behind 
environmental change. 

•  These changes are happening more abruptly 
and with greater magnitude than they did 
previously. 

Introduction:  
Change and Challenge, cont’d 

•  These changes threaten societal well-being – 
society must respond thoughtfully and 
deliberately. 

•  Significant economic growth during the past 
35 years due to population growth and 
increased consumption. 

•  How do we meet basic human needs and 
protect the integrity of biophysical systems? 
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Introduction:  
Change and Challenge, cont’d 

•  How are “environment,” “resources,” and 
“society” defined? 
o We use indicators (e.g. ecological footprints) 

to measure environmental change and 
response and discuss how these indicators are 
used.  

Defining Environment  
and Resources 

•  The environment includes the 
atmosphere, hydrosphere, cryosphere, 
lithosphere, and biosphere in which 
humans, other living species, and non-
animate phenomena exist. 

•  Resources are more specific and include 
forests, wildlife, oceans, rivers, lakes, 
minerals, and petroleum. 
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Defining Environment and 
Resources, cont’d 

•  Anthropocentric view 
o Value is defined relative to human interests, 

wants, and needs. INSTRUMENTAL VALUE 

•  Ecocentric or biocentric view 
o Defined as an aspect of the environment that 

is valued simply because of its existence 
INTRINSIC VALUE 

Three Waves Regarding Approaches 
to  

Environmental Management 
•  First wave (late nineteenth century) 

o  Inventory, protect and extend (conserve) wilderness 
areas  

•  Second wave (early twentieth century) 
o  Identify environmental degradation—urge 

governments to reduce the damage (environmental 
activism) 

•  Third wave (late twentieth century) 
o  Remediate environmental degradation (sustainable 

development)  
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Alternative Approaches to 
Understanding Complex Natural and 

Socio-economic Systems 

•  Disciplinary 
o This approach is organized around the concepts, 

theories, assumptions, and methods associated 
with an academic discipline. 

o May limit understanding of complex systems. 

•  Multidisciplinary 
o Specialists examine an issue from each of their 

disciplinary perspectives, and their findings and 
insights are synthesized for an increasing 
understanding. 

Alternative Approaches to 
Understanding Complex Natural and 

Socio-economic Systems, cont’d 

•  Cross-disciplinary 
o A specialist borrows concepts, theories, and methods 

from other disciplines to enhance their perspective. 
o May enhance understanding; lead to 

misunderstandings. 

•  Interdisciplinary 
o  Specialists work together from the beginning of a 

project—synthesis and integration of understanding. 
o  Time-consuming 
o  Requires trust, patience, and self-confidence  
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Alternative Approaches to 
Understanding Complex Natural and 

Socio-economic Systems, cont’d 

•  Transdisciplinary 
o  Extends the interdisciplinary perspective by seeking a 

holistic understanding that transcends disciplinary 
boundaries, not viewing them in the context of any 
one discipline and weighing each area equally. 

o  Can enhance understanding or lead to confusion and 
may lead to information overload . 

What do scientists do? 
•  Identify a problem 

•  Find out what is known about the problem 

•  Ask a question to be investigated 

•  Propose a scientific hypothesis 

•  Make testable predictions  

•  Gather data through experiments and 

observation 

•  Accept or reject the hypothesis 

•  Scientific theory: well-tested and widely accepted 

hypothesis. 
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Science-Based Management of 
Resources and Environment 

•  Mills et al. (2001) provide five guidelines for 
contributions by scientists for effective 
management of resources and the environment: 
1.  Focus the science on key issues, and communicate it 

in a policy-relevant form. 
2.  Clarify issues, identify potential management 

options, and estimate consequences of decisions. 
3.  Clearly and simply communicate key scientific 

findings to all participants. 
4.  Evaluate whether or not the final decision is 

consistent with scientific information. 
5.  Avoid advocacy of any particular solution. 

Spotlight: What is Peer Review? 
The process by which scientific research results are 
published.  

•  Scientists submit articles to journals. 
•  Journals send these articles to other scientists with 

specialized expertise to review. 

•  The review may: 
o  Ask questions about the methods used. 

o  Request additional data or analyses to aid interpretation. 

o  Call attention to other research that might be relevant. 

•  Articles may be rejected, returned for revisions or 
accepted. 

•  Published scientific articles typically reflect several 
months of review and revision.  
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War on Science? 

•  Characteristics of the war on science: 
1.  Reducing funds for government units or 

organizations whose research has produced 
findings that challenge government 
initiatives. 

2.  Not allowing government scientists to 
publish their research findings in journal 
articles or to present them at conferences 
unless the material has first been reviewed 
and approved by the relevant minister’s 
office. 

War on Science? cont’d 

3.  When government scientists make a 
conference presentation or are interviewed 
by the media, having a spokesperson from 
the relevant minister’s office accompany 
them and determine which questions can be 
answered. 

4.  Discrediting or raising questions about 
research findings that challenge a 
government’s priorities, policies, or 
programs. 
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Ontario Spotlight:  
The Experimental Lakes Area 

Source: http://upload.wikimedia.org/wikipedia/en/9/9d/Map_ont.jpg 



16-09-01 

14 

Source: www.themanitoban.com 
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For more info on nutrient pollution at the experimental lakes area please see: http://www.experimentallakesarea.ca/images/Eutrophication.pdf 

Source: www.themanitoban.com 
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31 

Video source: http://www.cbc.ca/player/News/Canada/Manitoba/ID/2364080390/ 

32 
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http://www.cbc.ca/news/canada/manitoba/
ela-federal-funding-1.3714301  

Wicked Problems 
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The Northern Gateway Proposal 

•  Proposes to build a pipeline for Alberta 
extracted bitumen to reach the west coast 

•  Under heavy focus due to uncertain status 
of Keystone XL pipeline 
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The Northern Gateway Proposal, 
cont’d 

•  International ramifications:  
o  Large increases in global CO2 emissions à climate change 

•  National implications: 
o  The scale of the project, trans-provincial issues, federal 

jurisdictions, global trade  

•  Provincial, regional, and local concerns: 
o  Place-specific impacts of the infrastructure required 

o  e.g. Haida Gwai islands 

•  Ethical issues: 
o  Related to the rights of Aboriginal peoples and to whether we 

should be making a major contribution to furthering the 
negative impacts of the world’s primary environmental problem  

The Northern Gateway Proposal, 
cont’d 

•  The (previous) federal government strongly 
supported the project. 
o They saw the benefit to all Canadians and 

dismissed environmental concerns 

•  Scientists called for an assessment accounting 
for the cumulative effects of all the resource 
developments involved. 

•  Politically appointed federal panel dismissed 
the call for assessment. 
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The Northern Gateway Proposal, 
cont’d 

•  The BC government specified five 
requirements to be met before it would 
support the proposal: 
1.  Completion of an environmental review process 
2.  Proper marine oil spill response, prevention, and 

recovery system in place 
3.  Proper land oil spill response, prevention, and 

recovery system in place 
4.  Address Aboriginal rights and benefits 
5.  BC receives its fair share of fiscal and economic 

benefits—reflecting the level of risk borne 

The Northern Gateway Proposal, 
cont’d 

•  Federal government: established a National Energy Board 
panel in late 2009 to examine the Northern Gateway pipeline 
proposal and report before the end of 2013 

•  December 2013 
o  The Enbridge Northern Gateway Project Joint Review Panel 

published a report  
o  Recommended approval by the federal government of the 

proposed pipeline, subject to 209 conditions 

•  June 2014 
o  The government of Canada accepts the independent Panel’s 

recommendation to impose 209 conditions on Northern 
Gateway  
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The Northern Gateway Proposal, 
cont’d 

•  First Nations’ leaders announced they 
would work collectively in “. . . a new push 
to halt the project through the courts, in 
public campaigns, and—if necessary—by 
protests on the land.” 

 

http://www.theglobeandmail.com/report-on-business/industry-
news/energy-and-resources/federal-court-overturns-ottawas-
approval-of-northern-gateway-pipeline/article30703563/  
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Wicked Problems 

•  Ill-defined, with incomplete and/or 
contradictory information or 
interpretations, many stakeholders with 
values in conflict, and an overall system 
and related issues which are uncertain 
and confusing. 

Sustainable Development  
and Resilience 

•  Sustainable development is development that meets 
the needs of the present without compromising the 
ability of future generations to meet their own needs. 

•  Sustainable energy entails three strategic aspects: 
1.  Presents a vision or direction of the nature of future 

societies 
2.  Emphasizes a system of governance characterized by 

openness, transparency, decentralization, accessibility 
3.  Ensures that economic, environmental, and social 

aspects are considered together and that trade-offs are 
visible and transparent 
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Sustainable Development  
and Resilience, cont’d 

•  The concept of sustainable development 
has generated both enthusiasm and 
frustration. 
o Provides a compelling vision for the twenty-

first century that acknowledges the need to 
balance. social, economic, and environmental 
considerations 

o Term is so vague that it can be defined in 
ways to suit different and often conflicting 
interests. 

Sustainable Development  
and Resilience, cont’d 

•  Resilience  
o The ability of a system to absorb disturbance 

and still retain its basic function and structure. 

o The ultimate goal is to move a system into 
some ideal state and sustain it in that state. 

o The more you optimize elements of a complex 
system of humans and nature for a specific 
goal, the more you diminish that system’s 
resilience. 
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The Global Picture 

•  The sun provides an infinite supply of energy that 
could fuel a life support system that should 
provide perpetual sustenance for Earth’s 
passengers. 
o However, organisms are going extinct at rates 

unsurpassed in last 65 million years. 
o  The atmosphere is changing in composition, making 

climate change a reality. 

•  The Anthropocene  
o Dominant influence of humans on planetary 

processes.  

The Global Picture, cont’d 

•  The Millennium Ecosystem Assessment  
o Carried out between 2001 and 2005 to assess the 

consequences of ecosystem change for human 
well-being and to establish the scientific basis for 
actions needed to enhance the conservation and 
sustainable use of ecosystems and their 
contributions to human well-being. 

o The experts concluded that many of the changes 
are non-linear and once they start, the processes 
of degradation will increase rapidly. 
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The Global Picture, cont’d 

Population 
•  A key way that human life affects the planetary life support 

system is the number of passengers being supported (7.4 
billion). 

•  Global energy consumption has risen sharply as the 
population has increased, as has pollution. 

•  4.3 people are born every second worldwide, 80 million per 
year. 

•  With replacement-level fertility levels, the UN predicts over 
10.9 billion people by 2100 . 
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Studying human populations 
•  Demographers study human populations, 

trends, growth and age structures 

•  Crude birth rate: number of births per 1,000 
people per year 

•  Crude death rate: number of deaths per 1,000 
people per year 

•  Crude growth rate: Crude birth rate – crude 
death rate 

•  Total fertility rate: average number of children 
per woman in a population 

•  Replacement fertility rate: 2.0 

Growth via migration 

•  Humans move or migrate between 
countries 

•  Countries like Canada grow through 
arrival of migrants 

•  Immigration is arrival of new people into a 
population 

•  Emigration is departure of people from a 
population 
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The Global Picture, cont’d 

Population 

•  Population age structure 
o If two countries have similar populations but 

differing age structures, they will have 
dramatically different future population 
growth 
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Demographic transition 

•  Change of populations over time from 
high birth rate to low birth rate and high 
death rate to low death rate. 
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The Global Picture, cont’d 

Consumption 
• Not all of Earth’s passengers have the same impact on the life 
support system. 

• The richest 20 per cent are responsible for more than 75 per 
cent of global consumption. The poorest 20 per cent consume 
less than 2 per cent. 

• The wealthiest countries use 25 times more energy per capita 
than the poorest countries. 

• Canadians are among the top per capita consumers of energy in 
the world. 
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The Global Picture, cont’d 

Consumption 
•  Gross National Product (GNP)  

o  Index used by economists to compare the market 
value of all goods and services produced in an 
economy in one year 

o A measure of economic success 

•  Global GNP rose by $47 trillion in the past twenty 
years 
o Only 15 per cent of this increase has trickled down to 

the (poorest) 80 per cent of the passengers 
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The Global Picture, cont’d 

Nine Planets? 
•  The stresses on the planetary life-support system 

are a consequence of overconsumption and the 
resulting pollution, as well as overpopulation and 
the resulting poverty. 

•  Together, they create pressure on the planetary 
carrying capacity at many different scales. 

•  Nine main planetary processes need to be taken 
into account. 
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The Global Picture, cont’d 

Nine Planets? 
•  Three of these system processes have already 

exceeded the safe operating zones:  
o  Rate of biodiversity loss, climate change, and interference 

with the nitrogen cycle 

•  There is a need to set scientifically determined 
biophysical preconditions for human development 
and the need to stay within those boundaries. 

•  Violating these boundaries will result in a noted loss in 
the resilience of the Earth in its ability to produce the 
goods and services necessary to support humanity. 

The Global Picture, cont’d 

Nine Planets? 
•  Millennium Development Goals (MDGs) aim 

to improve human well-being: 
1.  Eradicate extreme poverty and hunger 
2.  Achieve universal primary education 
3.  Promote greater gender equality  
4.  Reduce child mortality 
5.  Improve maternal health 
6.  Combat HIV/AIDS, malaria, other diseases 
7.  Ensure environmental sustainability 
8.  Develop a global partnership for development 
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Jurisdictional Arrangements for 
Environmental Management in 

Canada 

•  Authority over, and responsibility for, 
natural resources in Canada is divided 
between the federal and provincial 
governments, with territorial and 
municipal governments. First Nations 
jurisdiction can intersect and overlap. 

Jurisdictional Arrangements for 
Environmental Management in Canada, 

cont’d 

Federal, Provincial, and Municipal Roles 
• Control and ownership of Crown lands and natural resources is 
provincial; federal in the North. 

• Legislative authority is mixed between federal and provincial 
governments. 

• In the 1990s, many provincial governments began to download 
responsibilities onto municipalities to save costs, (principle of 
subsidiarity). 

• Conservation authorities: provincial–municipal partnerships. 
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Measuring Progress 

•  Ecological footprints 
o  Demands that humans place on nature in terms of supplying 

materials and disposing of wastes. 

•  DPSIR (Drivers-Pressures-State-Impact-Response) frameworks 
help to develop causal linkages between indicators. 

•  Indices are aggregates of similar indicators. 

•  The Living Planet Index—created by the World Wildlife Fund—
quantifies the overall state of planetary ecosystems. 

•  Composite indices represent the highest levels of aggregation 
and are useful for decision-makers. 

Implications 

•  We are violating global thresholds related 
to the carrying capacity of the life support 
system of the planet. 

•  The most important message underlying 
the environmental challenges we face is 
the need for fundamental changes in the 
way we view our relationship with nature. 
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To consider 

•  Try the environmental awareness quiz 
with your family and friends 

•  Do you think there is any difference based 
on age 

•  Do you think any other factors can affect 
environmental awareness? 

Next class 

•  Bring either your registered i>clicker 
device or a registered REEF app on one of 
your devices! 

 


