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Background

Why Deforestation?
Important step in human evolution
Hunter-gatherers to sedentary agriculturalists and beyond 
Other important changes:
First town and villages
Language, accounting, money, social organization, divisions of labour
Still an important part of life for many cultures
Livelihoods
Survival- Food, shelter, clothing, medicines, etc.
Forests are being depleted at an increasing rate 
Knowledge is imprecise 
FAO (2001) estimates over 1.1 billion hectares lost since agricultural revolution
One area is that of particular concern is the deforestation taking place within tropical rainforests
See maps pgs. 68 and 73 in text
“Who’s Destroying the Forests”
Causes 
Agriculture
Soy production (tropics)
Wheat/grain (temperate zones)
Ranching 
Meat exports
Logging
Tropical hardwoods
The Amazon Basin
Agents of deforestation:
Cattle ranching
Slash and burn agriculture
Hydroelectric dams 
Mining
Lumber production
Expansion of military bases 
Modernization 
1960s onwards 
loans from IMF/World Bank
-Large scale development
-w.w Rostow’s Model of Economic Development 5 stages 
-We are at stage 5: High Mass Consumption 
Drive to modernize leads to increasing debt and debt servicing 
S.A.P’s are part of new loan conditions
-Privatize- Foreign investment –TNCs/MNCs
-Reduce gov’t spending : Environment, healthcare, education
Earn export $
Consequences of Deforestation 
Hydrology 
Increased run-off
Flooding
Increased sediment in rivers
Rising water tables 
Soil degradation
Erosion
Landslides
Compaction
Laterization
Climate Impacts
Locally forests regulate rainfall
 Forests allow for evapotranspiration, cloud formation and rain fall
Globally forests are an important carbon sink
Carbon is released via burning or decomposition
At present contribution to global CO2 is less than from burning fossil fuels, but may rise significantly as fossil fuel use diminishes and deforestation increases. 
Loss of plant and animal species 
As much as ½ of all species live in tropical rainforests that cover only 6% - 7% of earth’s land surface
Characteristics 
Highly Localized
Narrow ecological specialization
Delicate interdependence with other species 
Highly vulnerable to forest fragmentation 
Indigenous Livelihoods
In extreme cases death, less extreme- a loss of cultural identity
Deliberate Annexation
Less formalized – introduction of market systems, global trade, etc.

Tropical Forest Management
Solve the causes 
General 
Population growth
Employment
Global economy
International Tropical
Timber Organization
(ITTO)- Objective 2000
More realistic pricing  
Local Systems 
Highway construction
Subsidises for cattle ranching
Energy Subsides 
Proper protection of forests 
Debt for nature swaps
Forest reserves
Sustainable forestry
Agriforestry 
Lengthen lease periods.
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Industrial Food: Michael Pollan The Omnivores Dilemma In Defense of Food.
The End of Food: Paul Roberts

Hunger in a World of Plenty
Byzantine Proverb
· He who has bread has many problems, he who has no bread has buut one problem… 

Where hunger Hits 
Food Scarcity
· A chronic, severe restricted access to food supplies; measured in two ways: 
Quantity of Food 
Quality of Food 

Why does Hunger occur?
1. Population growth- too many mouths to feed 
2. Rising incomes- more grain for livestock and energy 
3. International agribusiness- focussed on export crops to rich countries 
4. Bad farming techniques- use of marginal land resulting in desertification (irrigation) 
5. Urbanization- loss of farmland

How we eat… 
Implications for:
Our health
Our environment 
Population sustainability
Poverty and worker’s rights
Energy policy

History of Agriculture
Agriculture coincides with a period of exponential population growth
Hard to know which came first: people or agriculture?
Origins of domestication can be traced to various places, all specializing in different crops/livestock 

Agriculture and Population
The two are closely linked 
There are 2 ways to deal with growing populations: 
1. Increase the amount of land under cultivation
dominant method until the 1950’s, process has slowed since 1980s 
2. Increased the yield of each productive acre cultivated 
dominant method from 1950’s on 
mechanized farming and green revolution technologies (pg. 259)
Synthetic fertilizers 
Irrigation systems
Pesticides and synthetic chemicals 
New crop varieties and biotech 

Industrial vs. Subsistence Farming 
Subsistence Farming
Small scale
Dependent on specific and local georgraphy
Primary, animate energy
Human and animal labour
Less energy intensive 
Preservation of soil fertility through natural means 
Integrated pest management 
Use of traditional crops 
Multi-cropping/ polyculture 
Local production and consumption 
Industrial Farming 
Large scale
Few farms, large scale 
Relatively higher yields per unit of land
Auxiliary, inanimate energy (fossil fuels)
Mechanization, decreased employment
More energy per unit of output 
Use fertilizers, pesticides and irrigation
Hybrid crops, GMOs (more recent) 
Mono-cropping 
Export Production 

Factory Farming 
More and more food is coming from animal protein 
Industrialized world= >30% caloric intake 
Developing world = <10%
A rise in mechanized, industrial farming
Efficiency, standardization, profit… 
Unintended consequences 
Animal rights 
Pollution
Health issues 
Maple Leaf foods, 2008
Unintended Consequences

Issues in Modern Farming 
Fertilizer Use 
Natural vs. Synthetic
Increasing use of synthetics is a main reason for increasing crop yields around the world 
Seriously affects the nitrogen cycle
Increased fixed nitrogen= pollution~3 ways
1. run off leads to “EUTROPHICATION” and contamination of water supplies (infant deaths, cancers)
2. Can be converted (denitrification) into nitrous oxide, a greenhouse gas 
3. converted by volatilization into atmospheric ammonia= acid rain 
Irrigation
Wide variety of environmental problems
Rising water tables
Rapid depletion of groundwater in semi-arid and arid regions 
Ogallala aquifer 
Seawater intrusion in coastal areas 
Land subsidence 
Increased water born diseases 
Agricultural Pests
Pesticides 
Insecticides, herbicides, fungicides 
Problems: increased resistance and cross contamination 

Harvest of fear 
Secondary pest infestations 
Contamination of non-target plants 
Human contamination and health risks
Destroys the pests natural predators and helpful species (bees and other pollinators for example) 
Poisoning of soil 

Alternatives to pesticides- Integrated Pest Management 
Environmental control 
Genetic and sterile male techniques 
Biological control 
Behavioural control
Resistance breeding 
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Bio-technology 
Dream or nightmare?
Issues:
Expense- focused on high value crops
Monopolized by Multi-nationals 
Terminator technologies, patented tech. 
Health issues 
Environmental concerns
Genetic resistance by pests
Alteration of wild species 
Decreased crop variety
75% of food comes from just 12 crops 
Sustainable Agriculture?
Organic Farming?
Utopic dream?  Organic Farming needs: Fertile soil, good climate, rainfall, warm temperature, and cheap labour. 
GMO’s: Food nightmare or the answer for the world’s poor?
Harvest of Fear; Give to the poor countries.
Food from the Oceans
Aquaculture
Blue Revolution
Aquaculture:
Fastest growing food production sector in the world.
>40% of global fishery; may be an increasing solution to world hunger
Canada ranks 22nd in global aquaculture production.
Most aquaculture in Canada is in BC, where there are 80 farms.
Marine Harvest Canada
Escapement: Atlantic salmon are now spawning in BC rivers
Disease: High density of fish promotes rapid spread of infections 
Pollution: antibiotics, excess food, and fish waste 
Predator control: farmers shoot seals and sea lions in large numbers 
Issues with Fish Farming in BC 
Sustainable?
Energetics: 3-4 kg of marine fish to produce 1kg of farmed salmon.
Social dimensions: economics controlled by 5 multinational companies in BC
Loss of indigenous lifestyles
Human health: farmed salmon found to contain 11 times the amount of toxins as wild salmon.
Agrocecology: A science and a set of practices 
Agronomy and ecology
Mimick natural processes in agriculture
Recycling nutrients and energy on the farm
Crop and livestock integration 
Diversifying species 
Focus on interactions and productivity across the agricultural system 
The benefits of Agroforestry:
Planting trees on and around farms 
Water regulation 
Interception
Water retention
Soil enrichment
Biodiversity
Crop pollination
Natural pest control
Natural habits 
Regenerates the ecosystem 
And is applicable around the world 
Other advantages: 
Raises productivity
Reduces rural poverty
Reduces rural-urban mitigation
Improves nutrition
Contributes to adapting to climates change
Provide for gender empowerment
Permaculture
Summary:
Hunger occurs in a world of plenty
As populations continue to rise, the need for increased food production is becoming a major concern
Farming is becoming increasing industrialized 
Subsistence vs. industrialized farming 

Energy Production
Energy
Energy flows in ecological systems
Impacts of our choice of energy
Climate change
Biodiversity and species 
Canada’s role 
Canada is ranked 6th in largest user of primary energy (commercially traded fuels) 
Reasons?
The main source of Canada’s energy is fossil fuels 
75% of energy demand
lower than in many other industrialized countries?
The main use of commercial energy is for transportation
The efficiency paradox
Issues for Canada’s future energy choices:
Environmental
Oil production, nuclear energy, climate change 
Social
Rights of indigenous populations 
Economic
Contributions to local/regional economies 
Sovereignty
Artic drilling 
Where does energy come from? 
Ultimately- the sun
Photosynthesis- biomass, fossil fuels
Direct solar energy- wind, hydrological cycle, heat energy 
Other sources:
Nuclear power
Tidal power (lunar motion)
Geothermal power (heat from the earth) 
Renewable
Solar, wind, water, tidal, biomass, geothermal
Time scale?
Advantages?
Disadvantages?
Non-renewable
Nuclear, fossil fuels
Issues: 
Finite
Polluting 
Health risks 
Future?
Renewables?
The north/south divide 
Natural endowments 
Political will
Canada Bill C-311
Uncoupling of energy from economic growth 
Efficiency can only go so far to reduce rise in energy needs 
The efficiency paradox/rebound effect 
Efficiency=larger cars and more cars, driving further 
Finite resources
In short, we must focus on reducing impacts of our energy choices
Conventional fuels will be with us for the foreseeable future 
Offshore Petroleum 
Atlantic Canada has 3 fields:
Hibernia, Terra Nova and White rose
Natural gas production near sable Island 
Potential for development in the Beaufort Sea, and BC coast
Concern of environmental impacts of skills 
Athabasca Oil Sands 
Second largest reserve of petroleum in the world
10-12 percent bitumen mixed with sand, clay, silt, an water
Two methods of recovery:
Surface/Strip mining
Large amounts of water/gas uses 
More productive (90% bitumen recovered) 
In-situ recovery or steam-assisted gravity drainage (SAGD)
More water/gas used 
Less productive (60-80% bitumen recovered) 
Environmental and social impacts:
Boreal forests and wetlands: fragmentation, loss of habitat, reclaimed landscape not the same
Athabasca River: draining, removing wetlands, water removal, pollution
Air quality development has led to major contribution to air pollution 
Oilers vs. Ducks
Peaks Oil vs. Ducks
Tar Sands and Indigenous Populations
Big Oil 
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“Renewable energy technologies have the potential to meet the world energy demand many times over and are now ready for use on a large scale” (Sawin, 2003)
Government involvement is key 
Must provide the subsidies needed to make renewables more competitive
Provide the means to deliver these forms of energy
Energy Futures 

The New Energy
How do we choose among competing energy sources?
9 factors to consider 
1. Occurrence
2. Transferability
3. Energy content
4. Reliability 
5. Storability 
6. Flexibility
7. Safety and impact
8. Cleanliness / convenience 
9. Price 
Biomass
Still main source of power in developing nations
Options:
Unprocessed- wood, agricultural waste
Processed – animal waste, biofuels (corn, sugarcane) 
Offers a huge potential for our energy future 
The developing world
New balance of power?
Jatropha

Wind Power
Fastest growing sector in the world’s energy market
Currently relatively expensive
Minimal environmental impact
Europe is leader; Canada is one of 13 countries using more than 1,000 MW of installed wind capacity
Environmental Impacts:
Wildlife: Low or no fatalities 
Noise: inaudible after 260m
Land requirements
Safety: concern of ice build-up
Aesthetics: both positive and negative views 

Nuclear Energy
Largely since the 1950s 
Cheap and safe?
Externalities 
Many unaccounted for costs
Radioactive waste
3 categories
Waste are relatively small in amount 
Accidents
3 Mile Island, 1979 -7 on the INES scale
Chernobyl, 1986 -7
Fukushima, -7

Uranium and Nuclear Power
Canada produces almost 1/3 of world’s uranium
Non-renewable resource, will last 15-100 years at current (2010) rates of use
Breeder reactors?
Canada’s Nuclear Energy Production
22 nuclear reactors in Canada
CANDU reactors 
Developed In Canada
Most efficient of all reactors
Uses 15% less uranium
World’s largest exporter of uranium 

Geothermal
Use the earth for heating and cooling
Solar Power
China has 50% of global market 
Advantages:
Energy is free after initial cost
Sun is unlimited source of energy 
Attractive for isolated areas can stand alone
Redistribute power relations at global scale 
Other alternative fuels…
Hydrogen power 
The Role of Conservation
By far the best long term option is to conserve energy
“The cheapest energy is the energy you don’t use”
Cogeneration (CHP)
Advantages:
Reduces need for new energy plants
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