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ABSTRACT 
 Climate change has become one of the primary threats of our time. 
Climate change leads to ecosystem changes, sea level rise, increasing risk of 
extreme weather, and a substantial reduction in agricultural productivity and food 
supplies. If no action taken, it is estimated that the direct costs and risks of 
climate change will be equivalent to losing at least 5% of global GDP each year 
and the damage from climate change could increase to 20% of GDP per year if a 
wider range of risks and impacts are taken into account. Therefore, it is important 
to find effective measures that can help to stop climate change. The most popular 
measures include deploying cleaner energy sources to replace fossil fuels and 
placing a carbon price on greenhouse gas emissions. This dissertation aims at 
assessing the impact of climate change mitigation strategies in Canada. Chapter 2 
and 3 analyze the economic and environmental impact of using wood pellets for 
greenhouse vegetable production in Canada. Chapter 4 investigates the impact of 
a carbon tax on food prices and food consumption patterns in Canada. 

Chapter 2 reports the findings of an attributional life cycle analysis of 
using wood pellets for greenhouse heating: a case study at Macdonald campus of 
McGill University. Specifically, this study investigates the energy consumption, 
greenhouse gas emissions, and operation costs for a greenhouse on the 
Macdonald campus. Three fuels, i.e. wood pellets, electricity, and natural gas are 
compared as fuel sources for heating the greenhouse. The study finds that the life 
cycle greenhouse gas emissions for wood pellets are higher than those from 
electricity, while the operation cost of using electricity for heating is substantially 
higher than the cost of using wood pellets. When natural gas is used as the 
heating source for the greenhouse, it generates the highest level of greenhouse 
gases, but has the lowest cost.   

Chapter 3 applies the Canadian Input-Output model to investigate the 
economic and environmental impact of using wood pellets for greenhouse 
vegetable production in Canada. This study conducts a consequential life cycle 
analysis in which the system boundary is broaden to include all sectors in the 
Canadian economy so that the macro-economic impact from a change in 
production process can be analyzed. This study assumes that wood pellets replace 
fossil fuels as the heating fuel for all greenhouse vegetable operations in Canada. 
The result estimates the changes in environmental and economic indicators, e.g. 
greenhouse gas emissions, industrial output, GDP, and employment, from status 
quo. The findings suggest that the application of wood pellets for greenhouse 
heating would increase the total industrial output, GDP, and employment while 
reducing GHG emissions. For policy makers, promoting the of utilization of 
wood pellets would contribute to greenhouse gas emissions mitigation and assist 
in meeting Canadian binding targets for combating climate change.  

Chapter 4 analyzes the impact of federal and provincial carbon taxes on 
food prices and consumption patterns in Canada. The findings suggest that a 
carbon tax would have negative impacts on both food prices and food 
consumption patterns. The magnitude of the impact depends on whether 
agriculture sectors are exempt from the carbon tax. When those sectors are 



exempt, the negative impacts of a carbon tax on food prices and food 
consumption are small. Further, this study compares the changes in food prices 
and food consumption among different provinces and finds that Quebec is the 
most affected, followed by Alberta.  

In sum, this dissertation analyzes the impact of renewable energy and 
carbon taxes on the environment, economic development, and food consumption. 
The results shed light on the assessment of strategies for greenhouse gas 
emissions mitigation.  
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