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I. THE ISSUE

Climate change is the most daunting issue facing Manitoba’s diverse geography and economy. Unless a 

carbon tax is put in place in Manitoba, their will be significant environmental and economic 

consequences. The use of the environment as a waste disposal system, most notably in the form of the 

burning of fossil fuels, has created a greenhouse effect. This has warmed the surface temperature of the 

Earth, and the effect of this on the climate has subsequently harmed economic activity in Manitoba and 

around the world. The carbon tax, compared to other possible solutions, is the best to reduce carbon 

dioxide (CO2) emissions in Manitoba, as will be demonstrated in the examples in this paper.

II. THE IMPACT OF CARBON EMISSIONS ON THE CLIMATE AND ECONOMY

The impact of greenhouse gases (GHG) on the planet can be seen in both the weather and changes in 

day-to-day living. A pricing system to reduce current global emissions of carbon down to the level of 

350 parts per million (ppm) is supported by the scientific community at large. The current level is 

386.54 ppm. (See Table I in appendix A), above acceptable standards. Section III will describe the ef-

fect on the climate that has been produced by the cause of high carbon emissions.

It is easiest to tell how carbon emissions have impacted the world’s climate by examining the weather. 

It is known that climate change has increased the surface temperature from 1-2ºC (Intergovernmental 

Panel on Climate Change, 2007a). While it is disputed that carbon emissions in the atmosphere have 

caused more extreme weather, the two phenomena are often linked and cannot be ruled out. Recent 

events such as Hurricane Katrina and August 2003’s European heat wave, which saw 52,000 people, 

die from oppressive heat (Larsen, Janet, Earth Policy Institute, 2006) give more credence to the link 

between severe weather and climate change. 
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Canada has not been immune to extreme weather in recent years. The January 1998 ice storm saw three 

straight days worth of freezing rain fall in southern Ontario and parts of Quebec. Widespread damage 

ensued, and some cities even called for a state of emergency. Manitoba has also seen its fair share of 

extreme weather events that may be attributed to climate change. This includes the 1997 and 1999 

floods and a freezing rain storm in February 2009, an occurrence atypical of Manitoba winters.

The above examples are possible signs of how severe weather may become due to climate change in 

this century. According to a report by the IPCC by the United Nations in 2007, over this century, 

precipitation rates will increase in parts of southern Canada. The IPCC makes a stern warning that 

temperatures over Northern Canada could increase by 10 ºC, while the temperature will increase 2-3ºC 

overall(IPCC, 2007b) over the next hundred years. Snowfall will occur later in the winter, and rain and 

freezing will likely increase during the same season as its average temperatures rise. 

Along with weather, climate change will likely affect costs on individual, national, and international 

scales. Climate change insurance would cost insurers $45 million annually because of more frequent 

occurrences of extreme weather, based on a 2008 report from Munich Re (Munich Re 2008 

Catastrophe figures). The hurricane seasons of 2004 and 2005 saw insurance companies in the United 

States pay out $81 billion in claims (Faris, Stephan, 2009).

The overall short term impact of the ice storm of 1998 was pegged at $1.6 billion, with various sectors 

hit hard. The dairy sector was forced to dump $7.8 million worth of damaged milk, and Quebec's farms 

totalled losses of $14 million (McCready, J, 2004). The 2009 Manitoba flood cost taxpayers $40 

million (Public Safety Canada, 2009). The potential severity of the problem is highlighted by its 

bearing on consumers, business, and government budgets.
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The economic risk of neglecting to deal with climate change will only magnify over time. As carbon 

emissions go up, so, too, will its negative externalities. It will increase production costs, loss of Gross 

Domestic Product, and damage crops and various agricultural industries, especially in developing 

countries. A 2006 report prepared for the British government by former World Bank economist, 

Nicholas Stern stated that without a substantial plan to combat climate change, the poorest nations will 

be hit the hardest, while GDP will fall between 5-10 percent on average (Stern, 2006, Stern Review: 

Executive Summary). The Stern report shows a very bleak preview of the international economy if 

climate change is not halted.

III. SCIENTIFIC CAUSES OF CLIMATE CHANGE

Climate change may drastically affect our weather and economy in the future, as seen in Section 

II. To provide a prescription to the problem, one needs to understand its origins and causes. 

The greenhouse effect occurs when gases such as CO2 and water vapour are trapped within the Earth's 

lower atmosphere, absorbing heat from the sun and therefore increasing the temperature. As carbon 

dioxide increases, so does the body of greenhouse gases, increasing energy even further to create a 

continual increase in temperature. 

The current amount of carbon dioxide in the atmosphere as noted earlier is 386.54 ppm. If current 

estimates of rate of increase are correct, this level will be at between 541 ppm. and 963 ppm by the year 

2100 (Prentice, I.C., et al., IPCC, 2001). This would be dangerously higher than the scientifically 

acceptable level of 350 ppm.
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Carbon emissions have increased because of human activity; current forms of economic production 

have increased our ability to put out carbon dioxide into the atmosphere. Before the beginning of the 

Industrial Revolution, carbon emissions were at a level of 280 ppm (Moore, Frances C., Earth Policy 

Institute). As the economy improved, industries began using more inputs (labour, capital, natural 

resources, and especially energy), the factors of production, to create outputs (their products). The 

output of goods and services were eagerly purchased by consumers and maximized the companies’ 

utility. After inputs and outputs are used up by producers and consumers, the environment is used, often 

unconsciously, as a waste disposal system for their by-products.  

As technology evolved, producers used more efficient technology to extract natural resources like oil 

and gas (fossil fuels). This helped pave the way for industries like transportation (Table II in Appendix 

A) to become even more dependent on these resources. This is the most significant cause of current 

carbon emission levels rising to 386.54 ppm. in 2008. 

Unless businesses drastically change the factors of economic production, in terms of using new inputs 

to create outputs, and consumers use goods and services more efficiently, the environment will be in 

dire straits by the end of this century, as discussed in Section II, in terms of weather and economic 

costs. Governments, especially that of Manitoba, where climate change will have the most impact on 

weather and the economy, need to strongly consider an incentive plan for producers to reduce carbon 

emission levels down to 350 ppm., as is discussed in Section IV.

IV.   THE EMISSION TAX IN MANITOBA  

Now that the symptoms and causes of climate change have been analyzed, a plan can now be discussed 

not only on how carbon emissions can be reduced in Manitoba, but how that plan can be implemented.
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From an economic standpoint, there are three ways by which carbon emissions can be reduced. These 

are emission standards, Tradable Emission Permits (TEP, otherwise known as cap-and-trade), and 

emission tax. All three plans address reducing emissions differently from the atmosphere: Emission 

standards are levels of how much carbon can be put into the atmosphere, set by the government. 

Tradable Emission Permits allow the government to sell or give away permits to polluting companies, 

who then trade amongst each other for these permits and create a new market for them. An emission tax 

is when the government taxes specific units of pollution, to be paid by their producers. 

Although each has its advantages and disadvantages, the emission tax is the best way to deal with the 

reduction of emissions, compared to emission standards and cap-and-trade for a variety of reasons:

• When polluters have different marginal abatement costs (MAC’S- the cost of reducing 

pollution), the tax will automatically satisfy the equimarginal principle, when the tax level t is 

applied (see Graph I in Appendix B), thus minimizing Total Abatement Costs (TAC).  An 

emission standard policy fails to do this. 

• The tax also gives polluters an incentive to improve abatement costs through technology, while 

emission standards do not. 

• Additionally, the tax, unlike emission standards, can pump revenue into a government’s budget, 

which can then be used to decrease other taxes (income, payroll, corporate) while decreasing 

distortion in the tax system. 

• The new tax revenue brought in from an emission tax can be used to help polluters invest in 

cleaner technologies, or help create new small-scale businesses in the areas of green technology 
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(wind, solar, hydro, etc.) and employment in this sector. 

• Finally, the emissions tax gives the polluter incentive to cut back on pollution because of the 

increase to marginal damage (Graph II in Appendix B). The tax put a true cost on pollution 

when compared to before (Graph III in Appendix B). 

The best aspect of the emission tax is that it requires less regulatory scrutiny by the government 

compared to both emission standards and cap-and-trade. Environmental policy would be weaker due to 

polluters cheating to avoid emission standards. In the case of cap-and-trade, polluters can strategically 

manipulate the market to pollute more, creating inefficiencies in the market and making it less 

competitive. Therefore, based on all the analysis, the emissions tax would be the best way to reduce 

carbon emissions in Manitoba.

The Province of Manitoba can look to both Europe and British Columbia for help in reducing CO2 

emissions and implementing the tax. Sweden is the best example from Europe on how the tax can 

reduce emissions. Their version was put into place in 1991; the country pays currently pays 20p, or 35 

cents Canadian, per litre. Sweden has decreased its carbon emissions by 9 percent while exceeding 

Kyoto Protocol targets. The current environmental minister of Sweden, Andreas Carlgren, 

acknowledged that without the tax, the country's level of carbon emission would be 20 percent higher 

(Fouche, G, 2009 ).

British Columbia can provide a framework on how an emission tax can be set up in Manitoba. Their 

carbon tax was implemented in July 2008. The tax rates vary by the type of fuel, including gasoline and 

diesel (see Table III in appendix A for rates), and are reviewed annually. British Columbia's carbon tax 

plan is revenue-neutral; the government uses the tax revenue to reduce personal and corporate taxes 
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and provide assistance to lower-income people who could be adversely affected by the tax. When the 

province implemented the carbon tax plan, the province retroactively reduced the corporate income tax 

rate for small businesses from 4.5 percent  to 3.5 percent, while providing relief to all British 

Columbians with a one-time $100 Climate Action Dividend Payment (H&R Block, 2008). By making 

the plan revenue-neutral in B.C, distortion in corporate and personal income taxes were cut, while 

encouraging investment in small business and employment. 

Were a carbon tax to be used in Manitoba, the plan should be revenue-neutral. The provincial 

government could place a tax on fossil fuels like diesel and gas. To offset the resulting costs, they could 

cut the income tax rate for lower- and middle-income households, as well as the small business 

corporate tax rate. The levels of tax on the various fossil fuels would have to be reviewed on a yearly 

basis by a committee of economists, environmentalists, businesspeople, and citizens. 

With the revenue coming in from the carbon tax, the province could encourage lower- and middle-

income people to invest in small-scale green technology businesses such as wind, solar, and hydro. One 

way would be to offer a tax credit that is similar to the Community Enterprise Development credit. This 

is a 30 percent non-refundable tax credit offered to Manitobans who invest in eligible community 

businesses (H&R Block, 2009). It would afford those who could not pay for new technologies an 

opportunity to own a piece of green investment, encouraging employment while lowering carbon 

emissions in Manitoba. 

V. CONCLUSION

A rise in surface temperature has been responsible for climate change. This has likely caused an 

increase in severe storms and weather in Manitoba and elsewhere. Climate change has also been linked 
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to increased insurance costs and damage to crops and GDP levels around the world. The cause of 

climate change is primarily a climb in greenhouse gas emissions by the burning of fossil fuels, mostly 

by large industries. The carbon tax is the best way to reduce carbon emissions because of its power to 

give incentive to lower abatement costs in new technologies, bring in new revenue, and eliminate the 

need for regulatory costs. Manitoba could follow a revenue-neutral carbon tax system similar to that of 

British Columbia, with a focus on encouraging lower- and middle-income earners to invest in small-

scale green technology businesses.
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Appendix A: Tables

Table I: Components of the Modern Homosphere: Green house gases (GHG)

Gas (Symbol) Percentage by Volume Parts Per Million
Nitrogen (N2) 78.08 780840
Oxygen (O2) 20.95 209460
Argon (Ar) 0.93 9340
Carbon Dioxide (CO2) 0.04 386.54
Neon (Ne) 0 18
Helium (He) 0 5
Methane (CH4) 0 1.4
Krypton (Kr) 0 1
Ozone (O3) Variable
Nitrous Oxide (N20) Trace
Hydrogen (Xe) Trace

 
Source: Canadian Geosystems, M. Byrne, R. Christopherson 2009.

Table II: World Greenhouse Gas (GHG) Emissions Flow Chart

Flow of Greenhouse Gas Percentage of Emissions
Transportation 13.5
Electricity & Heat 24.6
Other fuel combustion 9
Industry 10.4
Fugitive Emissions 3.9
Industrial Processes 3.4
Land Use change 18.2
Agriculture 13.5
Waste 3.6

Source: World Resources Institute, 2009.  
http://pdf.wri.org/world_greenhouse_gas_emissions_flowchart.pdf
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Table III: BC Carbon Tax Rates: July 2008

Fuel Type Tax rate 
Gasoline 2.41 cents per litre
Diesel Fuel 2.76 cents per litre
Natural Gas 49.88 cents per gigajoule
Heating Fuel oil 2.77 cents per litre

Source: 2009 Tax Update Handbook, H&R Block, 2009.

Appendix B: Graphs

Graph I: Emission tax and the Equimarginal Principle

As mentioned in Section IV, when the polluter abates at different amounts (MAC 1 & MAC 2) with the 

same tax level t, the polluters will abate at different amounts (e1 & e2).  Therefore this will satisfy the 

equimarginal principle. This also makes sure that Total Abatement Costs (TAC's) are minimal.
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Graph II: External Costs of pollution

As seen in the above graph, without pollution included in costs, the marginal cost is MC private. 

However when pollution is in the cost, the Marginal Cost curve is up at now MC Social. This includes 

both the private cost and the negative externality that comes from pollution.

Graph III:  A tax put on a polluting good: Emission tax (Pigouvian Tax)
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As mentioned in Section IV, when an emission tax (Pigouvian tax) is put on a pollutant it will reflect 

the true cost of pollution, as seen in Graph III. When a tax (Mct) is put on, it forces the polluter to cut 

the total damage from C,D,B to C, E F.  Without a tax, the damage would be C, D, B. Therefore when a 

tax is placed, both pollution damage and distortion will decline. 
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