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Executive Summary 

Carbon dioxide is produced in varying amounts by every 
economic act ivity in Canada. The Canadian govern­
ment, in cooperation with other nations, is committed to 
reducing the potential environmental consequences of 
greenhouse gases such as CO 2. An effective control 
policy would cause carbon dioxide and other greenhouse 
gases to diminish with a minimum effect on the day-to­
day operation of the Canadian economy. This study 
analyzes the economic consequences of curbing CO2 
emissions through the proposed introduction of both 
Carbon and Gas Guzzler Taxes, and increases in the 
newly introduced Goods and Services and Motor Fuels 
Taxes. 

A Carbon Tax causes the most direct impact on CO2 
since the tax is in proportion to the emissions. Electric 
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utilities would have considerable incent ive to build new 
nuclear or hydro plants , since these sources produce no 
CO2. The Canadian oil and gas industry, which is heavi­
ly concentrated in Nberta, would be harshly pen alized. 
The paper, chemicals and primary metal s indus tries 
would face severe cost increases. Producti on of coal 
would falter while heavy oil would virtually cease to be a 
usable resource. Those provinces with extensive nuclear 
and hydro power would experience an accelerated switch 
to electricity, especially for electric heat. 

The Gas Guzzler Tax falls on the production and sale of 
motor vehicles in the commercial and family-size cate go­
ries. Since Ontario produces many such veh icles , the 
greater onus of the tax is borne in that province . In 
general, manufacturing industries fare poorly. Nso, 
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trade is adversely affected sillce Canada would import 
proportionately more vehicles. 

The Goods and Services Tax was introduced on Janu­
ary 1, 1991 at a rate of 7 percent. This tax is increased 
to 10 percent ill the moderate version and 25 percent in 
the extreme case. The mam thrust of the GST is to 
raise revenues for the federal government. How those 
revenues are respent and the workings of the Canadian 
economy ill the aftermath of large tax increases are set 
forth by this case as a basis of comparison with the other 
three tax cases more focused on carbon emissions. The 
GST does in fact reduce CO2 emissions. 

The Motor Fuels Tax falls on consumers. In the ex­
treme tax case, the trade balance IS improved, the ex­
change rate rises and illterest rate effects are nil, ~a­
t1onary illcreases are moderate, and overall economic 
effects are small. Consumers do switch from large to 

small cars. 

What all the scenarios s1low is that direct taxes are a 
bwal ialtnameat. The maJor unpact on CO2 comes 
from noc ear plantS replacing coal-fired generat ion. 
Secondary improvements in CO2 em1Ssions occur from 
automotive efficiency gains, conservation, and increased 
use of natural gas. Tie Guzzler lax is a panicularly 
i.Hllilinl way of teducinl CO2 enussions since its pri-

2 Imperial Oil 

mary effect is to reduce manufacturing activity and im­
balance existing international trade patterns. 

In 1990, Canada will emit about 500 million tonnes of 
CO2 while consuming over 12,000 petajoules of energy 
and producing a GDP of 684 billion dollars. In the Ref­
erence Case, CO2 emissions rise to 616 million tonnes 
by 2005 while energy consumption grows to 16.000 peta­
joules and GDP to 1072 billion dollars ($1990). The in­
creasing reliance upon fossil fuels in the Ref ere nee Case 
causes CO2 emissions to grow faster than total energy 
consumption, while conservation and rising energy 
prices contribute to a substantially lower energy growth 
rate than that for GDP. 

Taxes on CO2 are taxes on energy consumption. Coal 
has the highest CO2 emissions per unit of energy, while 
natural gas is half that of coal, and nuclear and hydro 
power have no CO2 emissions. The simplest way to re­
duce CO2 emissions from energy is to substitute natural 
gas, nuclear and hydropower for coal. The Carbon Tax 
is set in proportion to carbon content. Thus the Carbon 
Tux causes a high propensity to switch fuels . Generally. 
the taxes reduce consumption of the items taxed, be 
they large cars, motor fuels, carbon content or economic 
activity. 

For each of ~he tax cases. two alternatives were pre­
pared featunng a moderate version and an extreme ver­
sion of the tax. For example. the Carbon Tax is intro-





Introduction 

C arbo n dioxide is one of several greenhouse gases that 
are considered contributors to global warming. Many 
devel oped nations are accepting global warming as an 
inevitable consequence of the buildup of greenhouse 
gases in the atmosphere . There is no doubt that CO2, 
me thane , CFCs and nitrous oxide are increasing in at­
mospheric concentration. Thus. governments around 
the world are seeking new actions that limit the build up 
of greenhouse gases. 

The essence of policy measures is to reduce the emis­
sion of carbon dioxide by taicing energy consumers . 
Grand goals such as a 20 percent reduction in carbon 
dioxide emissions from current levels have been pro­
claimed. The Canadian Minister of the Environment 
has set a goal of stabilizing carbon dioxide emissions in 
2000 at current levels. Such goals for carbon dioxide 
emiss10ns imply new energy policies, including new 
taxes. 

Canada has already had experience in reducing carbon 
dioxide emissions by large amounts . From 1980 to 1983, 
carbon dioxide emissions in Canada fell from 456 million 
tonnes to 404 million tonnes as calculated using CO2 
coefficients and energy consumption. 

Toe economic circumstances that led to a reduction of 
carbon dioxide were severe. Energy prices nearly 
doubled during this period and a very deep recession 
occurred. No consumer would willingly return to the 20 
percent interest rates and double-digit une.mployment 
rates that characterized the economy of this era. The 
reduction in CO 2 from 1980 to 1983 was not brought 
about by environmental policy. Howev~r, examina~ion 
of this era serves to indicate the potential dangers m a 
single-minded greenhouse-gas emission reduction plan. 

Energy policies did have much to do with the reduction 
of carbon dioxide emissions in the early 1980s. Natural 
gas was substituted for petroleum, an.d massiv~ new hy­
droelectric generating stations f eatunng flooding of the 
La Grande River Basin reduced fossil fuel consumption 
in Quebec. Ontario Hydro constructed the Pickering 
and Bruce nuclear stations while Gentilly and Point Le-

preau were built in other provinces. All of these mea­
sures helped reduce carbon dioxide levels. Carbon diox­
ide reduct ion was initially accomplished by recession . 
inflation and fuel switching. In add ition, the 1980 ener­
gy policies alter ed industria l consumptio n patterns. 

High energy prices encouraged pulp and paper compan­
ies to install bark boilers, which have one of the highest 
CO2 emissions rates. Wood burn ing releases 100 tonnes 
of CO2 per petajoule , while natur al gas releases 49 
tonnes. 

Hydroelec tric sites do not produce carbon dioxide. 
However, they do flood large areas of vegetatio n, which 
reduces the absorption of CO2 by photosyn thesis. Bo­
dies of water such as oceans and lakes also absorb CO2. 
The point is that biomass and hydro projects also inter­
act with the environment. Scient ific evidence offers few­
er certainties than would be desirable for informed pub­
lic policy . 

Other environmental concerns were height ened in the 
past decade. Nuclear accidents at Thr ee Mile Island 
and Chernobyl have heightened concerns about nuclear 
safety. Also , the final resting place for spent nuclear 
fuel is as yet undecided. 

Clearly, the experience of the 1980 to 1983 price shock 
and recession was painful for energy consume rs and pro­
ducers . Economic shock was accompanied by govern ­
ment intervention in market decisions . Such events ulti­
mately disrupt normal economic, comm ercial and politi­
cal decision-making. In particular , political decisions 
carry an inherent responsibil ity to all parts of society 
such that a single-minded goal is usually unworkable. 
Tradeoffs must be made between CO2 reduction, eco­
nomic growth and other environm enta l issues. 

In many forums, the Canad ian government has dis­
cussed the use of 'taxation to effect environmental goals. 
Economic analysis of such options will help the govern­
ment make prudent decisions. 

While the details of the proposed En vironment Canada 
policies are still taking shap e, newspapers and govern­
ment agencies have been discuss ing various taxes. Four 
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CHART 1 

Carbon Dioxide Emissions Growth-1978 to 201 o Reference Case 
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tax cases are representative of possible policies-a Car­
bon Tax. increases in the Goods and Services (GST), 
increases m the Motor Fuel Tax, and a Gas Guzzler Tax 
mvolvmg a one-tun e sales tax on larger cars followed by 
higher annual registration fees. 

Of particular interest is the effect such taxes would have 
on the macroeconomic and industrial structure of the 
Canadian economy. Energy-intensive industries ob­
v,ously would have the primary impacts in terms of fuel 
choice, cost of doing business, trade patterns, and invest­
ment. Electric utilities would face complex choices, with 
massive consequences for CO2 emissions. 

This study, commissioned by Imperial Oil Ltd ., is a for­
mal analysis of the economic impacts and reduced CO2 
levels resulting from selected government tax policy. In 
order to proceed with this analysis, DRI/McGraw-Hill 
has developed the appropriate assumptions to fully re­
flect the consequences of the government tax policy 
within its existing economic and energy modeling 
system. 

Reference Case 

In the Reference case, current policy stays intact, there 
are few disruptive events, and economic growth pro­
ceeds at a normal rate. World oil prices rise in real 
terms, the economy grows at 3% per year, inflation is 
moderate. and the federal deficit is in retreat by 1998. 

6 imperial Oil 

Resource prices increase in real terms such hat mirur.g. 
manufacturing and services all substannall; conm u·e 
to economic well-being. 

Energy demand growth averages 1. c-;; per :ear. abo t 
0.55 the rate of increase of the enure economy. Conser­
vation programs, demand management. auromobLle e:f:­
ciency, and real price increases temper energy e::ia ... 
growth. Natural gas demand is enhanced · mcrease ... 
use in electricity generatio n and more trm~ent require­
ments for clean fuel. Nuclear power ove~me t, ~ u~­
rent impasse, and both Ontario and ~ew Brunsv.,c - on­
struct new nuclear stations. 

Energy development focuses on replacing the dimmish­
ing supply of conventional crude oLl with -such proJe :s 
as Hibe~ia, Terra Nova. Beaufort and Oil San s. The 
Mackenzie Delta pipeline is constructed in 1999 • ' ~- ' us 
ensuring ample suppl ies of natural gas to meet g.ro,..,iro 
~emands. Canadian electric utilities pend over-~ ii~ 
hon dollars on conservation and demand man a • · h • a _emen. 
wit a target of 11.000 megawatts of generatton- e 
lent by 2010. ~ Ul\cl-

In .1990, CO2 emissions reach 500 mi.I.lion ton C 
bo d' ·d . . nes. ar-r n 1oxi e .emi:1ons continue to nse. reacrun 2 -i 6 ~u-
1
1on1tonfnes m . 5 ~nd 664 million tonnes m :ino. The 
eve o carbon dioxide emissions have b een cal la ed 

by provmce for the penod form 19- 0 :OlO. 
Co ff. · b . oased ... . n 

2 coe 1c1ents o t~ed from Energy ~lines an 
sources and the Ontano Min1Stry of E Re-nergy. 
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tax cases are representative of possible policies-a Car­
bon Tax, increases in the Goods and Services (GST), 
increases in the Motor Fuel Tax, and a Gas Guzzler Tax 
involving a one-time sales tax on larger cars followed by 
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Scenario Assumptions 

T h~re are nine scenarios developed for this study, in­
cludmg a Reference Case and four tax cases, each with a 
moderate and an extreme version. This section dis­
cusses the methodology used in the analysis and the key 
assumptions made for each scenario. 

Methodology 

A comprehensive modeling exercise includes several 
steps. First, the assumptions are carefully prepared. 
The tax cases are contrasted to a base case which is a 
long-term trend forecast extended to 2005. The 15 
years, 1990 to 2005, measure both the initial and the 
~ong-terrn economic impacts of the aforementioned tax 
mcreases. 

The results of models reflect how society would adapt to 
new policies. New taxes imply that consumers and pro­
ducers would face higher costs, while governments 
would have more revenues. The macroeconomic im­
pacts of tax changes include inflation, growth, exchange 
rates, investment and trade, and are relatively easy to 
identify. 

The microeconomic effects on specific industries are 
much more difficult to establish without a comprehen­
sive framework such as those provided by related indus­
try models. Since most of the taxes are aimed at energy 
consumption, a large scale model of Canadian energy 
markets is also used in this study. 

The energy model is used to calculate energy consump­
tion. Total CO2 emissions are derived from energy de­
mand using CO2 coefficients developed for models by 
Energy Mines and Resources, and the Ontario and Brit­
ish Columbia Ministries of Energy. 

Several aspects of how CO2 tax policies will impact soci­
ety are addressed in this study at the level of Macroeco­
nomics, Regional, Industry and Energy. The Macroeco­
nomic model has an associated industrial model with an 
imbedded input-output framework to establish impacts 
at the level of industrial detail. The Energy model mea­
sures effects on oil and gas supply as well as energy de-

mand and trade. The Regional model shows the distri­
bution of effects across provinces, particularly the differ­
ences between the producing and consuming reg10ns of 
Canada. 

Imperial Oil Ltd. is undert aking a comprehe nsive analy­
sis of alternative tax policies on the Canadia n economy 
and CO2 emissions. The assumpt ions used in this analy­
sis reflect two alternatives for each policy-a moderate 
compromising policy, and an extr emely hars h, repressive 
policy. The key assumptions that are requ ired to ana­
lyze the government tax policies ar e as follows: 

,-.. Each of the taxes has a differ ent incide nce based 
upon the level of the tax, its intend ed incidence, 
and its intended consequence. For examp le, a car­
bon tax would be set in dollars per tonne of carbon 
emission on fossil fuels, the GST increased across 
the board on all goods and services, the motor fuel 
tax raised in cents per litre for gasoline and road 
diesel, and a gas guzzler tax established on the 
least fuel-efficient passenger cars and light trucks 
(new and existing) in Canada. The to tal tax reve­
nue is calculated using the Canadian Ener gy 
Model. 

,.._ How the tax revenue is spent is of major impor­
tance to the economic results. Essentially , govern­
ment accrues the extra revenues from the new tax 
until budget balance is achieved. The tax revenues 
are then spent on transfers and new program s. 
The same government spending pattern is appl ied 
to all of the scenarios. In addition to the spending 
patterns imposed in these scenarios , various forms 
of trading or cross crediting could be allowed. 

,.._ The carbon content of each fuel is specifi ed. Com ­
bustion efficiency can alter the amount of CO 2 
em~tt~d. Carbon taxes are based upon the CO 2 
emission coefficients. CO2 emissions are calcu­
lated by fuel, sector, and province. 

,... Inte~ation~l competitiveness is a critical aspect of 
taxation policy. In a mild tax case we assume that 
?ther co_untries are adopting similar policies so that 
mternat1onal competition is less significant ly af-
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Scenario Assumptions 

fected. In the extreme cases, the full debilitation 
of international trade brought about by taxation 
would occur. International cooperation is ultimate­
ly the deciding factor for a successful CO 2 emission 
reduction plan. International competitiveness is 
reflected in the Macroeco nomic model through the 
exchange rate and relative price effects on trade. 

Macroeconomic Assumptions 

This section identif ies the policy responses assumed for 
the carbon tax scenarios . Since policy cl1t have a sub­
stantial impact on the economy , it is crit ical that the be­
~avio.r _assumed by the fiscal and monetary authorities is 
identifie? . It is also important that these assumptions 
ar e consistent , so that comparisons between scenarios 
are appropriate. 

In each scenario , a tax policy was introduced that ulti­
mately attempted to lower CO2 emissions. This had the 
direct effect of raising federal government revenue and 
inflation while weakening the economy. In light of the 
direct changes to the economy, the following responses 
were assumed in all cases: 

Monetary Policy 

Short-term interest rates were increased by the amount 
of the increase in inflation, thus real short-term interest 
rates were unchanged. No additional adjustments were 
made to long-term rates, which move by approximately 
25-35 basis points for each 100 basis points (or 1 percent ) 
move in short-term rates. This response was consistent 
with the Bank of Canada's unwillingness to accommo­
date any increase in inflation, and therefore was as­
sumed to respond to increases in inflation with an equal 
dose of higher interest rates. 

Flscal Polley 

All net revenue flows from the increased taxation were 
used to lower the deficit until it achieved balance. This 
simply reflects the reality of the current deficit, which 
has stagnated near $30 billion in each of the last five 
years; and a debt-to-GDP ratio that is at its highest level 
since World War II, and is still growing. In our base 
case, the National Accounts deficit balanced in 1998 (ap­
proximately 4 years later than the Department of Fi­
nance is projecting), but the higher tax revenue acceler­
ated that by up to 2 years. Once the deficit was bal­
anced, it was assumed that the federal government 
would respend all additional revenues; thus the im­
provement in the deficit in the year it was balanced was 
maintained to the forecast horizon. In the moderate 
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cases, this improvement was roughly $7-$8. billi~n : in the 
extreme cases it was $12-$14 billion. The improvement 
was larger in the exteme cases because the m?~entum 
from the sharper tax increases caused the deficit to bal ­
ance sooner than in the moderate cases. Thus, relative 
to the base case that showed a gradual reduction in the 
deficit over time, the improvement required to balance 
the budget was greater the sooner it took place. 

Federal government respending was divided between 
addit ional spending on current goods and services, trans­
fers to person s, and income tax cuts. This division is 
intended to spread the re spending over the principal 
revenue and expend iture compone nts so that a similar 
balance between programs could be maintained. Since 
the amounts for each component were allocated to 
maintain a given improvement in the defici t, the specific 
mix chosen has litt le bearin g on th e overall simulations 
effects . 

Other Key Factors 

.... The Canadian dollar was allowed to float; no addi­
tional adjustments were made to it. Th e effect of 
the higher interest rates and improved trade bal ­
ance (from the weaker economy ) typically caused a 
mild appreciation at the beginning of the period; 
subsequently , the higher inflation and reduced 
competitiveness caused it to weaken . 

.... The wage response to inflation chan ges was not 
accelerated ; thus the effects of the policies were 
~nanticipated in labor neg otiat ions pri or to their 
impact on reported inflation . 

.... The federal government was not assumed to in iti­
ate any new stabilization policies in the face of the 
weake_r economy that emerged prior to the re ­
spending of revenue gains . This reflects the oner ­
ous level of the deficit and debt that doe . . sn ot per-
mit action on any meaningful scale H 
full effect of the automatic stabiliz~rs (~wehver , the 
e 1 · uc as un-
mp oyment insurance) were operat1·onal th · , as was 
e mamtenance of the same volum f . 

on good d · e o spe ndmg 
. s an services and transfers to th 

provmces . e 

Other Notes 

Compounding. Care must be tak . 
nominal values because of the effe~~ ~fe n mterp re ting 
growth. For example , by 2005 the e co~pou nd 
dollars is more than three tun . conomy m current 
~ral deficit equivalent as a sha:: 

1~~ r~e nt ~ize. A fed-
hon level today is $90 billion in 200 ~ to its $30 bil-

5, as 1s a debt of 



$1.05 trillion (compared with $350 billion at the end of 
fiscal 1989-90). 

Deficit Changes. An explosive dynamic can cause large 
changes in the deficit from seemingly small initial im­
pacts. This is because extra revenue, for example, re­
duces the deficit directly, which in turn lowers the debt 
and subsequently interest payments. These in turn low­
er the deficit, which again lowers interest payments, etc. 
To illustrate. a $1 direct change in the deficit in 1990 will 
lead to a $4 change by 2005, with the $3 effect on inter­
est payments dominating the original change. 

Regional and Industrial Notes 

The eight macroeconomic simulations described in the 
previous section were used to construct corresponding 
simulations using DRI's Industrial and Regional models. 
Using an input-output structure and the final demand 
categories of the macroeconomic model. the industry 
model produces forecasts of industrial output for ap­
proximately 40 industries. The regional model then uses 
the output of the industrial and Macroeconomic models 
to simulate economic activity within seven regions (six 
provinces and the Atlantic region) in a dynamic, simulta-

Scenario Assumptions 

neous fashion, while ensuring the add-up to the pre­
viously solved narional levels. 

It is important to recognize that output in the industrial 
and regional models is defined at factor cost, whl.le total 
output (real GDP) in the macroeconomic model is de­
fined at market prices. Real output at market prices / 
less indirect taxes/plus government subsidies is, by defi­
nition, equal to real output at factor cost. As a result. in 
the extreme case, real output at market prices declin es 
by a cumulative amount of $100 billion , while real out­
put at factor cost declines by a cumulative $566 billion . 
The difference between these two declines is the cumu­
lative amount of increased indirect taxes that are col­
lected as a result of carbon taxes. 

Energy Assumptions 
Each of the four tax scenarios has a moderate and an 
extreme scenario for a total of eight scenarios. The en­
ergy assumptions for the moderate cases are the same 
except for slight modifications of the carbon tax and gas 
guzzler cases. The extreme case has accelerated conser­
vation, more natural gas vehicles, and more nuclear and 
less coal consumption. There are slight modifications of 
the extreme case assumptions made for the carbon tax 
and gas guzzler (see Table 1). 

;:;:{;,;-;:··: .· .. -.. ;.;-: ,.;, .. ;:::. ,:,::;.: .... :-... · ... ,: ... · ······· ' ... :·:: .... ,:::::::.::.,:-::::;::.{: ..... ..;::.:-::..··::·: ,•: .. : ... :·::: ... ·.· .. ;,· ··-· •, . 

TABLE 1 
Energy Assumptions Used In the Moderate and Extreme Alternatives of Each Tax Scenario 

Coal Plants 

Nuclear Plants 

Conservation and Demand Management 

Natural Gas Vehicles 

.. •'." .. ·:···· 

Moderate CO2 

none after 2003 

Alberta adds gas, 
other provinces add 
nuclear or hydro as required. 
Carbon Tax case has 
additional 900 megawatts 

200 megawatts 
per year added to 
11,000 megawatts total 
in Reference Case 

2% of new car sales 

, ,,, .::::·· ·.: 

Extreme CO2 

none after 1998, existing coal plants replaced 
with other fuels such as nuclear 

all add Nuclear plants 

Carbon Tax case has 
additional 7200 megawatts 

400 megawatts per year 
added to Reference Case 

10% of new car sales 
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Macroeconomic and Energy Policies 

Fiscal policy, especially taxes and respending, are the 
initial causes of the results of this study. The price 
changes induced by the taxes have further effects on 
interfuel substitution. And the consequences of the 
taxes-CO2 emission reductions-must be measured 
against other environmental policies. 

Macroeconomic Policy 

The principal macroeconomic issues involve respending. 
The federal government can recycle the tax revenue by 
deficit reduction, cutting other taxes, increasing trans­
fers to individuals through such things as the GST credit 
and program spending. Spending is divided between 
deficit reduction, transfers, and programs. 

Deficit Reduction 

All of the tax revenue is used to reduce the deficit until 
the budget is brought into balance, which would be in 
the late 1990s. Federal budgetary balance is achieved by 
1998 in the base case and by 1996 in some of the energy 
tax cases. The tax rates have a smooth implementation, 
such as introducing the GST at a rate of from 1 percent 
to 2 percent per year, thus causing a continual increase 
in government revenues. 

Transfers 

Government transfers include the proposed GST credit, 
which causes a transfer payment to low income individu­
als whose existing level of income and spending patterns 
make the GST regressive. Since all of the proposed 
taxes are regressive, additional transfers or credits are 
consistent with current government views on 
respending. 

There are other ways of offsetting tax revenues. The 
personal income tax could be reduced or adjustments 
made to other taxes such as unemployment insurance 
(U.I.) and the Canadian Pension Plan or Quebec Pen­
sion Plan. 

Program Spending 
There are numerous prospective programs that could 
improve environmental quality such as assistance to in­
ternational efforts to ban CFCs and clean up of the 
Great Lakes. Government program spending is tar­
geted on specific activities which have in turn effects on 
economic activity such as energy demand. 

Federal programs could also address interf uel substitu­
tion and promote conservation, demand management, 
electricity use in mass transit , and nuclear generation, 
thus significantly reducing fossil fuel consumption in 
Canada. 

Recycling. Many communities have begun voluntary 
recycling programs. Also, many newspapers and maga­
zines want to use recycled paper for ecological reasons 
and public recognition. The petrochemical industry re­
cycles plastics and will be able to increase recycling dra­
matically in the future. Federal program monie s could 
be spent on promoting recycling programs. 

Great Lakes Cleanup. The Great Lakes clean up con­
sists of water treatment plants for effluent at the point 
of entry, such as towns and mills with discharges into 
rivers and streams that flow into the Great Lakes. 

Mass Transportation. There are subways, light rail 
transit, commuter trains, and VIA rail and bus lines that 
provide enormous transportation services at relatively 
low emissions of pollutants per passenger. 

Rail Electrification. Electricity generated by nuclear or 
hydroelectric sources could be used to power railroads. 

Conservation and Demand Management . Electric 
utilities have made enormous commitments to conserv­
ing electricity. Ontario Hydro is committed to spending 
several billions of dollars to reduce the demand for elec­
tricity at specific sites and for specific processes. 

Nuclear Plants. Atomic Energy of Canada Ltd. 
(AECL) is the major provider of nuclear technology in 
Canada. Several nuclear stations have been partially 
funded by AECL, either through research and develop­
ment or provision of technology. Nuclear generation of 
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CHART 1 
Nuclear Investment Is Highest for Carbon Tax 
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electricity would require a major contribution by the 
federal government to induce provinces such as Sas­
katchewan , Manitoba and British Columbia to add nu­
clear capacity. 

Investment 

The base case investment provides for the energy, infra­
structure and producing capacity of an economy growing 
by nearly 3 percent per year. The base case capital stock 
is nearly fully employed. with both domestic demand 
and exports of Canadian goods growing. The pattern of 
growth is very much a reflection of Canadian traditional 
strengths in resources and includes several megapro­
jects. 

A major reduction in allowed CO2 emissions would im­
pact the investment profile in two ways. First; the me­
gaprojects such as O_SLO and Hibernia could be can­
celed. Development of large scale oil projects is not 
necessarily linked to Canadian demand for petroleum 
products, so these projects could proceed if world oil 
prices are high enough. A concerted effort to reduce 
world oil consumption would probably chill the econom­
ic prospects for development of either or both of these 
projects. 

A program to reduce oil and coal consumption would 
lead to the closing of refineries and coal mines-a sig­
nificant reduction in the capital stock of Canada. Con-
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verting railroads to electric ity would cause a reducti on in 
the demand for diesel locom otives. Change of economic 
activity from coal and oil to ele ctricity would cau se con­
siderable investment by th e util ity sector. Nuclear 
plants costing on the order of Darlingto n would be add ­
ed, while the existing coal plants would presumably re­
main in the rate base but not be used . In a real sen se. 
the loss of wealth caused by cap ital tha t is retired be fore 
its useful life ends represents a lar ge loss of wealth for 
Canada. 

Second , the need for clean energy resourc es such as na t­
ur~l ~as'. nuclear and hydro power will result in a maj or 
~hift m mvestments from the base case. While these 
mvestments may be subsi·d12· ed b y govern ment program s. 
the overall cost to the economy will be d d h 1 · epen ent upon 
t e re at1ve cost of these new sources of energy. 

~o a_large _extent, these _e~~rgy res ource s are capital in­
. ens1ve, with enormous imtial inve stmen ts low o erat 
mg cost~, and fairly long pay back peri ods ., Th p fl -
o~ new mvestments implies that the C . e pro , e 
will receive a stron .. f 

1 
. anad1an economv 

a considerable incr!ami ~a :tlmu l~s fro m investment a'nd 
ment of debt. se m orr owmg and ultimate repa y-

There are two aspects of the . 
ment. including the loss of energy res o~rces mvest-
economic infrastruct part of Ca nadian current 

. ure and the la . 
required in new technol . rge scale investments 

ogies. In term s of the economic 
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CHART 2 

Utility Fuel Cost Increases With Carbon Tax 
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impacts of a carbon dioxide tax, provision is made for 
effects on potential GDP, delay or cancellation of mega­
projects, and expanded investment in new areas . 

Ultunately, the economic implications of CO2 taxes will 
be evident in Canadian international competitiveness. If 
investments offer poor returns and lead to losses in in­
ternational markets, the overall economy will suffer. 

International Competitiveness 

Canadian international competitiveness is concentrated 
m resource-based energy intensive industries such as 
metals, pulp and paper, and energy. A major conse­
quence of raising the price of energy is a loss in mterna­
tional competitiveness. 

Another effect of high taxes on energy consumption is 
increased inflation. The full effect of higher inflation 
would lead to a combination of higher interest rates and 
a depreciation of the exchange rate. 

In the moderate policy cases. the assumption of a coop­
erative international regime is made. Most countries 
would impose policies symmetric to those in Canada. In 

particular, the U.S. would mirror Canadian polices so 
that there is little effect on the exchange rate. 

In the extreme policy regime, Canada goes it alone. 
High taxes on energy consumption are borne by the 
manufacturing and resource sector. Canada becomes 
less competitive in international markets. A decline in 
international competitiveness would lead to depreciation 
of the Canadian dollar. This is accomplished in the 
model by fixing the Canadian dollar at its real exchange 
rate. 

International considerations are critical. Note that if 
the U.S. reduced CO2 emissions by 30 percent it would 
delay the doubling of world atmospheric CO2 concentra­
tion from 80 to 85 years at a cost to the U.S. of 150 to 
200 billion per year. The benefits to the U.S. would be 
minimal since mainly the agricultural sector and low 
lying tidewater regions are affected by global warming. 

The Third World, which has a major portion of its econ­
omy in the agricultural sector, has much more serious 
economic exposure to global warming. Thus the as­
sumptions we make on international cooperation are of 
the greatest consequence for CO 2 emissions and global 
warming. 
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CHART 3 

Carbon Dioxide Emissions by Fuel Type, Electricity Consumption Adds CO2 
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Energy Policy 

lnterfuel Substitution 

Events in the past decade accentuate the importance of 
electricity fuel choice in determining energy market 
trends. All of the critical fuel switching decisions in­
volve electricity and the fuels used to generate electric­
ity. The most effective policies to reduce carbon dioxide 
emissions are those that reduce CO2 emissions from the 
electric utility sector. 

Canadian consumers have undertaken a massive switch 
in fuel sources in the past decade as a consequence of 
rising oil prices, government programs and expansion of 
natural gas pipeline availability. Electric utilities have 
avoided oil and chosen nuclear, hydro electricity and 
coal. Paper companies have installed numerous bark 
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boilers and now rely upon wood waste for much of the ir 
fuel requirements. 

Electricity has maintained its role as a superior good­
electricity demand has grown faste r tha n the economy as 
a whole. This means that electricity has grown very rap­
idly in electricity-only uses such as air conditioning, and 
has partially replaced fossil fuels in areas such as space 
heating . Since it takes about three units of fossil fuel to 
generate one unit of electricity , which then replaces 
about one to two units of fossil fuel, there is a potenti al 
net increase in carbon dioxide em issions when electric ity 
is used for space heating. 

Other interfuel substitution is imposed in the scenari os. 
Nuclear po.wer is introdu ced in all of the regions. Natu­
ral ~as veh1c~es ~re ac :..: ! at a rate of 10 percent of new 
vehicles. Pnce mduceu ;ubstitution is measur ed within 
the energy model. The net result is a major change in 
market shares across cases. 



Carbon Tax 

The carbon tax is a matched focus to carbon dioxide 
reduction: it exactly corresponds to what is being dis­
couraged. In compariso n, the goods and services tax has 
the broadest focus, with a tax increase on everything, 
irrespective of carbon content. The motor fuel and gas 
guzzler taxes are narrowly focused, with direct taxation 
only on the transportation sector. 

The carbon tax is assessed in dollars per metric tonne of 
carbon contained in the CO2 emissions. (Carbon is 
12/44 of carbon dioxide.) One barrel of petroleum has 
about 0.122 tonnes of carbon content, and thus would 
have a tax of $24.40 per barrel in the $200 extreme car­
bon tax scenario. 

There are two carbon tax scenarios: a $200-per-tonne 
extreme tax; and a $50-per-tonne moderate tax. In the 
extreme carbon tax scenario, the carbon tax is first 
applied in 1993 at the rate of $25 per tonne of carbon 
emissions. After 1993, the extreme tax increases by $25 
per year until reaching $200 in 2000. The real value of 
the carbon tax is maintained in 1993 dollars . Thus the 
$200 tax in 2005 amounts to $381 in as-spent dollars. 

The moderate tax starts at $10 per tonne and is in­
creased by $10 per year, reaching $50 per tonne in 1997 
or $57.87 in as-spent dollars. The moderate tax reaches 
$87.28 in 2005 in as-spent dollars, reflecting a somewhat 
lesser rate of inflation than in the extreme carbon tax 
scenario . 

•!11'-roft tax causes a reduction in CO2 emissions in 
three ways: weaker economic activity, price-induce d 
conservation and efficiency , and fuel switching. While 
the carbon tax is massive and causes a substantial reduc­
tion in economic activity, fuel switching is potentially the 
biggest source of CO2 reductions. For example, nuclear 
power would be unaffected by a carbon tax, ~hile coal 
and other fossil fuels would be harshly penaltZed by such 
taxation. Thus, electric utilities would be strongly at­
tracted to nuclear power in the carbon tax case. 

In the carbon tax scenario, Canadian utilities add over 
7,200 gigawatts of nuclear capacity above and beyond the 
Reference Case by 2005. More nuclear capacity is also 
added in the other scenarios. However, in the narrowly 

based tax scenarios, much of the CO2 impact comes 
from a weaker economy, conservacion. and vehicle effi­
ciency. 

In the extreme carbon tax case. economic activity 1s de­
pressed: there are fewer homes. cars. factories. office 
buildings and electric power plants. and personal income 
is over 7% lower in real terms by 2005. This reduced 
economic activity affects carbon dioxide emissions. In­
deed, in the extreme scenario, reduced economic activity 
accounts for about 34.5 million tonnes of carbon dioxide 
reduction-a 5.6% reducti on in total carbon dioxide 
emissions and more than on e-quart er of the reduction in 
carbon dioxide. The remaining thr ee -quarters of the 
reduction is a result of interfuel substitution, along with 
price changes and conservation efforts. 

Interfuel substitution includes using natural gas rather 
than other fuels. Natural gas use is only partia lly pro­
moted by the carbon tax. Natural gas emissions of 49 
tonnes of carbon dioxide per teraj ou le are only two­
thirds those of fuel oil (at 73 tonnes ). Thus the carbon 
tax amounts to over $8 per gigajoule for fuel oil and 
about $5 per gigajoule for natural gas. There is more of 
an incentive to switch from natural gas to primary elec­
tricity-thereby saving $5 in taxes per gigajoule - than 
there is to switch from fuel oil to natural gas at a savings 
of $3 per gigajoule. 

Additional government policies prom oting natural gas 
are assumed in the extreme carbon tax case . Specifica l­
ly, natural gas vehicles reach 10%. of new vehicle sales 
by 2005. This reduces carbon dioxide emissions by 1.4 
million tonnes (about 1 % of total emiss ions reductions ). 
Switching from oil to gas in other sectors provides 
another 1.8 million tonnes of carbon dioxide reduction. 
In total, switching from oil to other fuels accounts for 
about 2% of carbon dioxide reduct ion. 

The results of the extreme carbon tax case suggest that 
the switch from coal to nuclear fue l (a 7200 megawatts 
increase in nuclear and a 5900 megawa tts reduction in 
coal capacity) accounts for 32% of the total reduction in 
carbon dioxide. The reduction in exports of electricity 
accounts for another 2%. 
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TABLE 1 

Carbon Dioxide Emissions Reduction Is 32 % From Nuclear Power 
(Percent ) 

~ 

Residential , Commerc ial , Industria l 

Transportation 

Electr ic Util ity 

TOTAL 

Reduced 
Econom ic 

Activity 

8% 

9% 

9% 

26% 

Conservation and price effects are the second major 
source of carbon dioxide reductions. Conservation in 
the Residential, Commercial and Industrial sectors 
amounts to 9% of the total emissions reductions. The 
increase in efficiency of motor vehicles accounts for 
about 2% of emissions reductions while price effects , on 
the transportation demand for fuel, account for another 
6%. 

In the electric utility sector, an additional 20% of carbon 
dioxide reductions are associated with price effects. 
Provinces with the highest carbon content of electricity 
(i.e., Alberta, Saskatchewan and the Atlantic region) 
face particularly high prices for electricity and substan­
tial price-induced changes. Consequently, these regions 
drastically cut back on the use of coal in electricity gen­
eration. 

The electric utility sector actually accounts for two­
thirds of the CO2 emissions reduction. Conservation, 
interfuel substitution, and economic impacts broadly 
affect electricity consumption as well as utility fuel 
choice. 

Most of the impact of the carbon tax scenario occurs 
because of discrete actions by large entities such as gov­
ernment and electric utilities. The scenario assumes 
that motor vehicle efficiency is monitored and fuel qual­
ity standards set by government. Nuclear switching by 
utilities is also assumed. since the carbon tax on coal 
would otherwise add several billion to annual utility op­
erating costs. The cost of constructing new nuclear ca­
pacity is substantially above that of coal plants. Fuel 
costs however, are very small for nuclear plants-about 
$180 million for the 7200 megawatts in 2005-while the 
equivalent coal costs would be over 6 billion. The life-
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Conservation & 
Effic iency 

7% (pnce) 

6% (pr ice) 
2% (small cars) 

20% (price) 
2% (explicit conservation) 

37% 

Fuel 
Sw itch ina 

1% (oil) 

1% (NGV) 

1 % (Natural Gas ) 
2% (expons) 
32% (Nuc lear ) 

37% 

time costs of nuclear plants (cap ita l, fuel and other op­
erating expenses) are antic ipated to be less than those of 
coal plants in the extreme carbon tax scen ario. 

The government would have enormous amoun ts of addi­
tional revenue once carbon taxes are impos ed. In the 
moderate case, this ranges from $13 billion in 1995 to 
$23 billion in current dollars by 2005. In the extre me 
case, the revenue gains range from $33 billion in 1995 to 
$177 billion in nominal dollars by 2005. Th e gove rnm ent 
is thus expected to fund broad-based conservat ion, sub­
stitution, and conversion, as well as part of the nuclear 
program. A major increase in government ener gy pro­
grams-over and above all of the past and exist ing in­
volvement in energy-would be expected to accompan y 
an extreme carbon tax. Government already has over ­
wh~l?1ing control over electric utility supply capacity 
dec1s1ons. Already, provincially-owned electric utilities 
are_ promoting significant programs in electric ity conser­
vation. 

Go_v~r:1~ent program exp·enditures would include ener­
gy imtiat _1ves _t~ help achieve CO2 objectives. The cost 
o~ ~lectnc utility conservation programs are about $40 
bilhon over the 1990-2005 period Also th f 
structin 7200 . · , e cost o con-

. . g megawatts of nuclear power is major 
Addtt~onal expenditures would be required to fund . 
Atomic Energy of Canada Ltd and f1'nd l . 

1 . · a so ut 1on to 
nuc ear waste disposal. 

Theb huge govern~ent revenue increases in the ext re me 
car on tax scenano would h 
society The . ave a pervasive impact on 

· massive tax increase h . h 
those in the ext s-w 1c are close to 

reme goods-and se · ( 
and stabilize co . . - rvices tax GST) case, 

. 2 em1ss1ons at 1990 levels-le ad t 
enormous increase in th . o an 
duce radical changes . ~h SIZe of _gover _nment. and in­

m e relative pnce of fossil fuel s. 



Moreover, many of the decisions concerning energy use 
would be mandated by government. Electnc utilities 
would face heavy taxes unless they switched to nuclear 
power. And consumers would face European-level 
prices for petroleum products. 

The following discussion presents ORI/McGraw-Hill's 
analysis of the carbon tax scenarios in the order of their 
macroeconomic, regional/industrial, energy, and carbon 
dioxide impacts. 

Policy Assumptions 

The introduction of a carbon tax raises the price of coal, 
oil, natural gas and electricity by the following amounts: 

Percent Difference from Base in Price in 2005* 

Natural 
CQ.af Qjj .Gas EJectt:i,i~ 

Moderate 70.5 16.7 15.1 8.4 
Extreme 333 83.9 75.8 33.2 
*The prices represent changes in aggregate national indices and are 
not directly comparable to the more specific prices referred to in the 
Energy Results section . 

Economic Impacts 

·. .. ·~:•: 

Moderate Case 
(Percent difference from base. except as noted) 

~ 2QQQ 2005 
Real GDP -1 .8 0.1 -0.3 
CPI Level 0.6 0.8 1.8 
Exchange Rate (U.S. cents) 2.3 -0 .3 -0 .9 
Interest Rates ( percent) 1.0 0.0 0.1 
Trade Balance ($b1llion) 3.3 0.2 -1 .7 
Business Nonres . Investment -4.6 -2.3 3.1 
Direct Revenue Impact ($billion) 13.0 17.2 23.3 

. ·.·.···• ... 

.... In the moderate case, the CPI initially increases by 
0.8 percent in 1994; by the forecast horizon it is 1.8 
percent above base case values. Interest rates and 
the dollar initially rise through the mid 1990s; sub­
sequently rates drop back and the dollar slides be­
low base values as our competitiveness is eroded. 

.... The level of real GDP is reduced by a maximum 
1.8 percent in 1994 and 1995, before tapering off to 
-0.3 percent by 2005. 

• The consumer is hardest hit throughout, dropping 
1. 7 percent below the base case by 2005. Capital 
spending is reduced until the late 1990s. when high­
er investment turns this positive. The nominal 

Carbon Tax 

trade balance is initially boosted by the weak econ­
omy; subsequently this reverses as higher cap ital 
spending boost imports. 

Extreme Case 
(Percent difference from base, except as noted) 

~ 200:Q 200.5 
Real GDP -1 9 -2 .4 -0.4 
CPI Level 2.0 64 10 1 
Exchange Rate (U.S. cents) 0.4 1.8 -1 9 
Interest Rates ( percent) 0.1 2.0 1 3 
Trade Balance ($billion) 2.9 2.5 -2 .9 
Business Nonres. Investment -4 .8 -2 .2 3.7 
Direct Revenue Impact ($billion) 32.6 100.0 176 6 

::::.::::. :•• 

• In the extreme case inflation is increased by 1 per­
cent -2 percent per year, leaving the CPI with a 
cumulative increase of 10.1 percent by 2005. Inter­
est rates are up by a similar amount, though; the 
Canadian dollar initially appreciates but later drops 
below base case values as a result of the erosion in 
our competitiveness and weaker trade balance. 

• The surge in capital spending mit igates the impact 
on the economy after the year 2000; nevertheless, 
rea l GDP is reduced by a maximum 3.1 percent in 
1999. Notably, we have assumed that the respend­
ing of revenues from the carbon tax helps support 
the capital spending program, which exceeds 1 per­
cent of GDP at its peak. 

• As in the moderate case, the consumer and hous­
ing are severely hit. In addition, the indirect ef­
fects of the weaker economy leave capital spending 
(despite the infusion of funds to support the nu­
clear program) in negative ground until 2004. The 
real trade balance is also reduced in virtually every 
year, culminating in a drop equivalent to 2.4 per­
cent of GDP by 2005 . 

Regional and Industrial Impacts 

The introduction of a carbon tax raises the price of coal, 
oil, natural gas, and electric ity, causing a decline in de­
mand for these commodities. The carbon tax scenarios 
re~u_lt i~ a large negative impact on real output by the 
mmmg industry; national mining output declines a cu­
mulative 10.6 percent in the extreme case relative to the 
base case, compared with a 6.6 percent decline in aggre ­
~ate output. ~e declines in mining output for Canada 
increase steadily over the simulation horizon until the 
trough is reached at the tum of the century, with mining 
?utput down about 20 percent by the year 2000. Related 
industnes suffer similarly severe declines in the extreme 
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scenario, with petroleum and coal refining down 9.1 per­
cent and chemicals down 4.9 percent; both drops repre-
ent the largest negative impact of all scenarios. 

Give n the large relative weight of Alberta's mining in­
dustry, Alberta suffers nearly a 14 pe rcent cumul ative 
decline in mining ou tput and an 8 percent dec line in 
aggregate outp ut in the extre me carbon tax scenar­
io-t he larges t dro p fo r any region in any of the scenar­
ios. By the yea r 2000, rea l mining output in Alberta is 
down 31 pe rce nt (or $5.5 billion in real 1981 dollars ). 
The large decl ine in output gives the province a 10.5 
pe rcent tot al decline in employment and a 4.5 percent 
total decline in real disposable income. This translates 
into dram a tically higher unemployment rates , which av­
erage 10.4 percent in Alberta over the 16-year period, 
compared with 5.5 percent in the base case . The area's 
de teriorating economic environment results in an aver­
age annual out-migration of 11.5 thousand people in the 
extreme carbon tax scenario, compared with an average 
annual in-migration of 14.3 thousand people in the base 
case. In turn, this results in a cumulative 6.7 percent 

TABLE 2 
Cumulative Declines in Industrial Output and 
Employment for Severe Carbon Tax Case 

% Decline (90-2005) N.ati.Qoal Alberta Q.rnarjQ 

GNP at Factor Cost 6.6 8.1 
Total Goods Output 7.4 9.7 
Mining Output 10.6 13.9 
Petroleum and Coal Output• 9.1 9.1 
Chemicals Output 4.9 4.6 
Transportation Equipment Output 6.3 5.6 
Pulp and Paper Output 6.1 5.8 
Housing Starts 9.8 23.5 
Employment 0.6 10.5 
Unemployment Rate•• 0.6 4.9 
Real Disposable Income 3.3 4.5 

Cumulative Declines In Industrial Output and 
Employment for Moderate Carbon Tax Case 

% Decline (90-2005) 

GNP at Factor Cost 1.8 
Total Goods Output 2.2 
Mining Output 3.5 
Petroleum and Coal Output 3.2 
Chemicals Output 1.2 
Transportaiton Equipment Output 0.6 
Pulp and Paper Output 1.6 
Housing Starts 3.0 
Employment 0.2 
Unemployment Rate•• 0.2 
Real Disposable Income 1.8 

2.8 
3.4 
5.0 
3.2 
1.0 
0.2 
1.3 

16.8 
3.7 
1.4 
3.1 

6.8 
7.1 
6.5 
9.1 
5.0 
6.5 
6.2 

18.4 
0.6 
0.1 
2.6 

1.9 
2.0 
1.6 
3.2 
1.2 
0.7 
1.6 
5.7 

-0 .4 
-0.3 

1.7 

*Percent declines reflect relatively constant share of regional 
output in base case. 
••Expressed as the average annual increase. 
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. . lation in Alberta relative to the base 
decl111e d111 P~fupercent drop in housing starts (compared 
case, an a - . · 11 ) 
with a 10 percent cumulative decl111e nat1ona y . 

Energy Results 
d . the only focus of CO 2 reduction. To 

Energy dem an 1s . h d ,,. 
h ' e reduct ions in CO2 emissions, en er energy . c-

ac iev b duced or consumers induced to switch 
mand must ere 
to fuel and power sources wit h lower carbon content. 

Fuel price changes would like ly.induc .e such switching. 
rices are appreciab ly high er m the extreme car-

Energy P . The tax of $381 ($200 real) per tonne 
bon tax scenano. . 
of carbon translates into $7.59 per gigajo u l~ of light fuel 
oil. Light fuel oil prices are incre ase d by 4.:i. 7~ ! rom 
$17.47 per gigajoule in the Re ference case to S"".:,.46 m 
the Extreme Carbon Tax scenario . The tax on natural 
gas is $5.16 per gigajoule ~hile th a t fo r coal range~ from 
$9.38 in Ontario to $10.56 m Saskat chewa n. Coal is still 
cheaper than natural gas even after the d~Terential in 
carbon taxes is applied to the purchase pn ces. 

Coal prices would be different for each regio n of Cana­
da, based on the carbon content of the coal used and the 
subsequent tax applied. Ontario uses imp o rt ed coal witr 
an average CO2 content of 90.23 tonnes per terajoule. 
The price of imported coal includes tran spo rtatio n and 
is about three times the minemouth p rice of western 
coal. Alberta uses subbituminous coal with a CO2 con­
tent of 94.2 tonnes per terajoule. The carb o n tax on 
Alberta coal would thus be greater than o n O n tario 
coal. Saskatchewan uses lignite with a CO 2 content of 
101.68 tonnes per terajoule. Most of the wes tern coal is 
used directly at the minemouth, thus avoid ing transpor­
tation costs and achieving a lower overall pur chase 
price. 

TABLE 3 

Energy Price Increases Are Dominated by the 
Carbon Tax 
($ Per Gigajoule In 2005) 

CO2 
Content 
(Tonnes/ 

IerajoutQ). 

~~i 73.11 
I d tri 

80.65 
n us al Natural Gas 
Canada 49 .46 Ontario 49 .46 

Electric Utility Coal 
Alberta 
Sask. 
Ontario 
Canada 

94.2 
101.68 

90.23 

Carbon 
~ 

7.59 
8.38 

5.16 
5.16 

9.79 
10.56 
9.38 

Reference 
.cas.e 

17.47 
12.06 

12.85 
13.87 

1.74 
1.85 
5.89 
3.61 

Extreme 
Carbon 
~ 

25.46 
20.11 

19.94 
21 .92 

11 .53 
12.42 
15.33 
13.47 



CHART 1 
Industri al Gas Prices Rise With Carbon Tax 

1975 1980 1985 1990 1995 2000 2010 

TX25 = Motor Fuel Tax Moderate 
TX1C)O = Motor Fuel Tax Extreme 

GUZ30 = Gas Guzzler Moderate C02LO W Corban T,y Mt'.J(jr.mt GST10 GST Moderate 
GUZ100 = Gas Guzzler Extreme CO2 • Corban rw: f:ttrr,rn GST25 GST Extreme 

To reduce energy demand, the carbon tax case red uces 
economic activity. Energy demand in to tal is the second 
lowest in the carbon tax extreme case . Th e electricity 
demand and electric utility fue l decre ases in the GST 
extreme case outweigh th e carbon tax on total energy 
demand. U only secto ral energy dem and is count ed, the 

CHART 2 
Coal Prices Are Highest for Carbon Taxes 

carbon tax reduces energy deman d the most. The car­
bon tax has a strong negativ e effect on demand in all 
sectors. 

The carbo n tax and associated red uctio n in economic 
activity causes energy demand to decrease by about 9% 
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CHART 3 
Paper Industry Energy Costs Up for Carbon Tax 
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by 2005. Consumer sectors are hit th~ hardest as both 
Residential demands and Transportation demands de­
cline by over 12%. 

Electric utility fuel demand represents primary e~ergy 
and includes both domestic and foreign consumption of 
electricity. Domestic electricity demand i~ ~lso counted 
within the sector totals. Exports of electncity offer a 
direct way of reducing carbon dioxide emissions without 
impacting domestic demand. The carbon tax case h~s 
almost no exports of electricity since the carbon tax lS 

not applied in the U.S. Canadian utilities wou_ld ~e 
scrambling for available hydropower and outbidding _ U.S. 
utilities in the extreme carbon tax case. The reduction 

TABLE 4 
Energy Demand By Sector 
(PetaJOUles) 

Reference Extreme 
~ ~ C:arboc Iax 
Residential 1408 1236 
Commercial 1049 950 
Industrial 4412 4041 
Transportation 2545 2224 
Own Use 1109 1087 
Total 10523 9538 

QittllCBC!::11 

172 
99 

371 
321 
22 

985 
•••• · ••:,••:,,A' .... ···:~·'. 
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~ 

12.2% 
9.1% 
8.4% 

12.6% 
2.0% 
9.4% 

co2LOw = Carbon Tax Moderate 
CO2 = Carbon Tax Extreme 

- C02LOW 

GST1 o = GST Moderate 
GST25 = GST Extreme 

in electricity exports reduces primary energy demand by 
about 1%. 

The energy demand decreases are also noticeable for 
the effect on energy production. Heavy crude oil pro­
duction declines by 500 mbd compared with the Ref er­
ence Case. There is no additional investment in crude 
bitumen or oil sands facilities. Nuclear power is the 
principal winner in this scenario, with over 7200 mega­
watts of new power plants online by 2005. 

Transportation demands are lowest in the carbon tax 
case. Despite little change in the motor gasoline price, 
travel per capita actually declines from 9500 kilometres 
in 1990, to 8500-9000 kilometres in the extreme carbon 
tax case. The trucking sector contributes much of the 
decline because the carbon tax reduces economic activ ity 
a_nd transportation requirements. Diesel demand is par­
ticularly affected, since rail and road use are significant­
ly below the Reference Case level. 

Intermodal shifts in transportation are small, since all 
types of tranport fuel use decrease in the extreme car­
bon t~ ~en~ri~ .. Consumer-based transportation-ro ad 
and a_1r~1s significantly affected by the drop in income 
and nse m carbon taxe Th · . 

s. e trucking sector 1s hit the hardest by the carb · 
. on taxes, smce carbon taxes have a 

:~t~b:~~ative e~fect on goods production (and hence 
ion services) than on the total economy. 



lcctn c utilities mcur the largest fuel cost increases in 
the carbon tax case despite a massive shift to primary 
electricity. oal prices in Western Canada arc up to . 
eight times as high in che extreme carbon tax case as in 

the reference case. 

The paper industry m Ontario would face energy costs 
of up to 50 percent of RDP in the extreme carbon tax 
ca c . Other energy-intensive industries would face simi­
lar increases . Many industrial establishments provide 
f r part off uel requirements by their own generatio n or 
use of waste wood. However, incremental production 
would depend upon purchased fuel and power. 

The increase in energy costs per unit of output for the 
Ontario paper industry is typical of cost increases for 

ther provinces and industries. The carbon tax scenario 
is not friend ly to energy-intensive industry, historically a 
trength of Canada's economy. 

Carbon Dioxide Results 

It is clear that CO2 emissions can be reduced from the 
Refere nce Case levels. But for most scenarios there are 
still increases in CO2 emissions. Indeed , the goal of flat 
emiss ions bel ow 500 million tonnes is only achieved in 
the extr eme carbon tax case. CO2 emissions reductions 
are obtained at a huge reduction in GDP and as a conse­
quence of a massive shift to nuclear fuel, with an over­
whelming cost to energy-intensive industry. 

The only major lever that Canada has to lower CO2 
emissions is electr ic utility fuel choice. By 2005, utility 
emissions range from 84 million tonnes in the extreme 
carbon tax case to 170 million tonnes in the Reference 
Case. No other sector has as great a potential swing. 
Transportation emissions range from 150 to 174 million 
tonnes , while the industrial sector ranges from 195 to 
209 million tonnes. 

Industrial energy demand and CO2 emissions are tar­
geted in the carbon tax cases with severe consequences 
for energy-intensive industry such as mining, paper, 
chemicals and primary metals. Canada's international 
competitors are often Third World countries with lower 
wages and less stringent environmental standards. A 
self-imposed increase in the cost of producing goods in 
Canada is unlikely to be matched. 

Residential and commercial CO2 emissions are modest 
and account for only 10% of Reference Case emissions. 
This is because the electric utility emissions are credited 
to the utility sector. Policies directed at the consuming 
sectors would have a negligible effect on total CO 2 

TABLE 5 
Carb on Diox ide Emissions Reduction Are 
Conc entrated In The Electric Utility Sector In The 
Extreme Carbon Tax Case 
(Million tonnes of carbon diox ide ) 

Economic Conserva tion Inter Fuel 
Sector Activity and Pnce Subst 1tut1on Total 

Residential 0.2 4.4 0.4 5.0 

Comme rcial 0.6 1.7 0.5 2.8 

Industrial 9.3 3.8 0 6 13.7 

Transportation 12.2 10.5 1 4 23.9 

Electric Utility 12.2 28.5 45.7 86.4 

Total 34 .5 48.9 48.6 131 8 

Share (%) 26% 37% 37% 100% 

:,· .. :::· 

emissions compare d with policies direct ed at electric 
utilities. 

In the carbon tax scenarios, CO2 emissions are reduced 
by 8% for the $50 tax, and by 21 % for the $200 tax by 
2005. While these reduct ions are larger than those gen­
erated in the other tax scenarios, they are also more 
concen trate d. The electric utility sector accounts for 
67% of CO2 emissions reduct ion in the moderat e case , 
and 65% in the extreme case. The transp ortati on secto r 
accounts for about 20% of the total CO2 reduct ion. and 
the other three sectors-res ide nt ial, commercial, and in­
dustrial- represent only a very small share. 

Carbon dioxide emissions are reduced by 21.4% in the 
extreme carbon tax case. Reductions by sector are abo ut 
in line with the redu ctions in energy demand. The elec­
tric utili ty sector shows a 50.7% decrease in carbon diox­
ide emissions compared with an 8.8% red uctio n in fuel 
use. The switch from coa l to nuclear fue l accounts for 
half of the decrease in carbon dioxide in the utili ty sec­
tor , while the reduction in exports of electricity accoun ts 
for about 5%, and conservatio n and price effects ac­
count for the remainder . 

The CO2 impact of one Darl ingto n-type nuclear statio n 
is about 19 million tonnes of emissions reduction per 
year . The combined CO 2 emissions reduct ion ach ieved 
in the extreme case for the residentia l, commerc ial, and 
industrial sectors is 21.4 million tonnes, or about the 
same as one Darlington statio n. The CO2 emissions 
reduction from the transpo rtation sector is 23.9 million 
tonnes, again equal to abo ut one Darlin gton. 

The _moderate case again shows that CO2 em ission re­
ductions are small in the nonu tility sectors: residen tial , 
co_m_mercial , and industria l CO2 emissions decline by -U 
m1lh_on tonnes per year and transport ation em issions 
decline by 8 million tonnes. In contras t. e lectr ic utili-
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CHART 4 

Carbon Dioxide Emissions Growth Are Lowest for Carbon Tax 
70000<>-i~~~~~~~~~~~~~~~~~~~~~--, 

CE 

6,50()00--lf-

8@8 
C02LO 

%!td8° 
GST25 

-----
CO2 

450()00--lf-

1975 1980 1985 1990 1995 2005 2010 

TX25 = Motor Fuel Tax Moderate 
TX100 = Motor Fuel Tax Extreme 

GUZ30 = Gas Guzzler Moderate C02LOW = Carbon Tax Moderate GST10 = GST Moderate 
GST25 = GST Extreme GUZ100 = Gas Guzzler Extreme CO2 = Carbon Tax Extreme 

ties, which account for two-thirds of the impact, reduce 
emissions by 32 million tonnes. 

Thus , the carbon tax is primarily a tax on coal and elec­
tric utilities . Most of the economic impact, however, is 
borne by other sectors. 

CHART 5 
Utility CO2 Emissions Are Lowest for Carbon Tax 

"' ~ 
~ 140000--+­
F 

Comparison of Results 

A comparison of the results of the carb on tax scenari os 
with those of the GST, motor fue ls tax. and gas guzzl er 
tax scenarios can be found in the Append ix. 
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CHART 6 

Transportat ion CO2 Emissions 
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Goods and Services Tax 

The G G is a me hani m for 
mcrea.smg a.xau n "'i .::..x'1.S-rwu mg mdu trie that 
are lu.mate ly enei,,_ · : nsumers. All-form of energy 

·ou ld be :axe . The G ST a very poor lever for ad­
dreSSU1g CO: re.... :.ion. uc it d e rai e che very impor­
tant policy -:1.!esuon oi. o · e money will be spent. 

Government iaxe in o er o spend. Increases in the 
GST imply an enormous incr ease in the capability of 
government o in ervene in emironmental matters. Tax 
revenue coul oe u..,ed o plant crees. phase out chloro­
flurocarbons CFC ,. and -uppo rt research and develop­
ment of low eIIl.15Sion echnologies. 

Government cou1 aL'-0 invest in efficient energy use. 
Conservation an deman management are already ac­
tive areas for government poliCies. Electric utilities are 
und enakmg larg e-sca le emand management and pass­
mg th e costs along to rat e payers. Tax revenue could 
also be used fo r lowering income tax rates or reducing 
the defiCit. 

The GST applies to all fo rms of energy electricity, coal , 
petroleum products and natural gas. Not all petroleum 
products are duectl, included. Motor fuels are taxed 

TABLE 1 

separately. reflecting the GST rate and other federa l 
excise taxes. 

Conservation and price init iatives in the GST case ac­
count of over half of the carbon dioxide emissions re­
ductions . The largest single source of CO2 emissions 
reductions occurs in the ele ctric ut ility sector. Two op ­
posing trends are at work in the produc tion of electric­
ity. Because the GST raises electricity prices. consum­
ers substitute fossil fuels for electric ity. This increased 
use of fossil fuels produces an additional 6 million 
tonnes of CO2. In the electric utili ty sector, however. 
the substitution of nuclear for coal accou nt s for near ly 
one third of total CO2 reduction. This reduc tion more 
than offsets the additional CO2 emissions produced by 
increased fossil-fuel use in the consumer sector. Re­
duced economic activity, although significant, accounts 
for only 18% of the total CO2 emissions red uctions. 

Personal income is over 2.6% lower in real terms for the 
1990 to 2005 period as a consequence of the tax . In the 
extreme scenario, about 16.9 million tonnes of carbon 
dioxide reduction is attributed to reduced economic ac­
tivity, which amounts to a 3% reduction in total carb on 
dioxide emissions and accounts for about one fifth of the 
reduction in carbon dioxide. 

Policy Assumptions 
Increases in the GST raise government tax revenues by 
nearly $3.5 billion per 1 percent . Increases in the GST are 

:..-,•:•:•.• .:•. 

Increased Use of Nuclear Power Explains 31 % of Carbon Dioxide Reduction, 
While Large Electric Price Increases Cause Switching To CO2-Producing 
Oil and Gas 
/Percent) 

Reduced 
Economic Conservation & Fuel 

~ ~ Efficiency Swi1cbioo 
Residential. Commercial. 

lnduStnal 7% 8% (6%) (price ) 
Transportation 2% 5% 2% (NGV) 
ElectnC Utility 9% 42%(price) 31 o/o (Nuclear) 
TOTAL 18% 55% 27% 

-:-·. 
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Good , nd S1..rv1e,os Tax 

ph,,sl ·d 111 ~"" 1111v w11h I per u: nt per year m th e moderate 
(;. IS· .ind ,, pc n.:c.;nt p l' r yc; 1r m Lht· extr eme case. 

Modemtl3 Ca Extreme Case 

1991 
1992 
1993 
1994 
1995 

7 
8 
9 

(Percent) 

7 
9 

11 
13 
15 

1996 2005 

10 
10 
10 increases by 1 percent 

each year to reach 25 
percent by 2005 

Economic Impacts 

Moderate Case 
(Percent difference from base. except as noted) 

1.9a5 2QQQ ~ 

Real GDP - 0.9 - 0.0 0.1 
CPI Level 1.4 1.5 1 .4 
Interest Rates ( percent) o.o 0.0 0.1 
Exchange Rate (U.S. Cents) 1.0 0.0 -0.2 
Trade Balance ($billion) 0.9 -1 .8 -6.4 
Business Nonres. Investment - 1.4 2.6 4.0 
Direct Revenue Impact ($billion) 12.1 18.5 28 .0 

.... In the moderate case, inflation increases by roughly 
0.5 percent from 1992 to 1994; subsequently it re­
turns to base values, since there are no additional 
increases in the GST. 

.... Real GDP growth drops by roughly 0.4 percent 
from 1992 to 1994; frr .., 1996-2005 the level of real 
GDP is virtually equ. the base case. 

.... Higher investment . and government expenditure 
(due to respending) offsets weaker consumer and 
housing sectors, and induces the deterioration in 
the trade balance. 

Extreme Case 
(Percent difference from base, except as noted) 

1SS5 .2QOO 2.005 
Real GOP -2.0 -0.3 -0.4 
CPI Level 4.4 7.7 12.5 
Exchange Rate (U.S. Cents) 3.7 2.5 0.6 
Interest Rates ( 1 percent) 1.5 1.5 1.1 
Trade Balance ($billion) 3.0 -7.4 -21.0 
Business Nonres. Investment -2.1 +6.3 +80 
Direct Revenue Impact ($billion) 33.5 86.1 191.4 

.... In the extreme case, inflation rises by 1.3 percent 
each year to 1995, and by an average 0.8 percent 

28 Imperial Oil 

thereafter . Th e CPI 1s 12.5 percent higner than in 

the base case by 2005. 

Real growth drops by an average 0.8 percent in 

each of the first three yea rs, and remains be lo ;.r 
base values to 2005. 

The higher interest rates th roughout the penod 
strengthen the dollar , which he lps moderate the 
inflation impact. However .the lower import co ts 
help boost investment (part icular ly in machl.Ilery 
and equipment, but this also leads to a sharper 
drop in the trade balance. As m the mode rate 
case, consumer spen ding is reduced by more than 
GDP (despite a red uction in the per sonal savings 
rate ) as is residential investment. 

Regional and Industrial Impacts 

The negative impact of a higher GST is spre ad re lauve !y 
evenly across industries and regions , reflect ing the 
broader nature of the tax compa red to the other poli ­
cies. Real aggregate output is down a cumulative 4.5 

TABLE 2 
Cumulatlve Declines In Industrial Output and 
Employment for Severe GST Case 

% Decline (90-2005) ~ .AJ..ber:la QmanQ 
GNP at Factor Cost 4.5 4.8 
Total Goods Output 6.3 5.7 
Mining Output 5.6 5.8 
Petroleum and Coal Output* 6.2 6.2 
Chemicals Output 2.9 2.5 
Transportation Equipment Output 3.2 2.6 
Pulp and Paper Output 7.1 6.6 
Housing Starts 16.1 26.8 
Employment 0.8 3.7 
Unemployment Rate** 0.7 1.9 
Real Disposable Income 2.6 7.0 

Cumulative Declines In Industrial Output and 
Employment for Moderate GST Case 

National 

4 7 
6.8 
55 
6.2 
3 0 
34 
7 1 

23.0 
2.1 
0 9 
1 4 

% Decline (90-2005) 

GNP at Factor Cost 
Total Goods Output l .7 1.6 1 8 
Mining Output 2.1 1.7 2.4 
Petroleum and Coal Output 1-6 1 - 1 5 
Chemicals Output 2.2 2.2 2.2 
Transportation Equipment Output 1.2 1 0 1 3 
Pulp and Paper Output 0.6 0.4 0.7 
Housing Starts 2.0 1.7 2.0 
Employment 4.4 6.6 6.2 
Unemployment Rate•• 0.2 0.7 0.6 
Real Disposable Income 0.2 0.4 0.4 

l .1 1.7 09 
* Percent declines reflect rel . · 
output in base case atively constant share of regional 

**Expressed as the.average annual increase . 
.•,... ...:·.;::· .. ; ·'.•: .:::::::::::::·;.;::· ;:;:;:::. 



percent relative to the base case over the 16-year period 
of the simulation. 

Ontario suffers one of the greatest declines, particularly 
in the extreme scenario. with aggregate output down 4.7 
percent. This is the result of a cumulat ive 7.2 percent 
drop in national manufacturing output. with Ontario's 
relatively large manufacturing sector bearing the lion's 
share of that decline. The higher unemployment rate 
and lower disposable income growth of these scenarios 
result in a dramatic decrease in migration into Ontario. 
As a result, population in Ontario is down in bot h GST 
scenarios by a cumulative 0.2 percent and 0.8 percent in 
the moderate and extreme cases, respectively. As a re­
sult, the province suffers a striking 23 percent reduction 
in housing starts (approximately 225 thousand units) 
over the 16-year period. 

Although the level declines in population and housing 
starts are smaller in Manitoba than in Ontario, the per­
centage declines are more significant; Manitoba's popu­
lation and housing starts drop a cumulative 4.5 percent 
and 34 percent, respectively, relative to the base case. 
This reflects the higher sensitivity of migration in Man­
itoba to the economic environment: a smaller deteriora­
tion in disposable income growth and unemployment 
rates will cause a larger relative reduction in migration 
in Manitoba than in Ontario. 

Finally, it is also noteworthy that although aggregate 
real output is down in all regions for all scenarios, some 
regions will bear a relatively smaller burden of the im-

:•:• .·· .. ·•·•·•·• 

CHART 1 
Electricity Prices Are Highest for GST 

Goods and Services Tax 

pact. As a result, some provinces will appear relatively 
more attractive and will therefore draw a greater pro­
portion of internat ional and inter-proVU1cial migrants. 
Since none of these scenarios affect the total number of 
births or deaths or total internat ional immigration, then 
some provinces will necessarily experience absolute m­
creases in the level of migration and population. These 
gains in turn will lead to increases in housing starts and 
some other essential services, mitigating some of the 
negative impact of the increased tax in any of the sce­
narios. 

The impact of the extreme GST scenario on Quebec is a 
good example of this phenomen on. Aggregate output in 

Quebec is down a cumulative 3.5 percen t relative to a 
national decline of 4.5 percent. Unemployment rates 
and disposable income growth deteriorate less in Que ­
bec than elsewhere in the nation. As a result, Quebec 
enjoys a stronger rate of migrat ion than in the base case. 
resulting in a cumulative 2.6 percent increase in popula­
tion and a 7.4 percent (or 41 thousand units) improve­
ment in housing starts. 

Energy Results 

The GST causes a pronounced shift from electricity to 
other fuels. The electric utility sector incurs the major 
impacts from the GST. The tax affects prices in three 
ways: a direct increase; a lowering of demand from low­
er economic activity; and much higher cost s related to 
adding new nuclear stations . Electricity demand is down 
nearly 25 percent in the extreme case compared with the 

.... ::,,• .. 
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Reference Case. Electricity prices are up substantially, 
much more than just a 25 percent increase associated 
with the GST. 

There is more inflation in general in this scenario. In­
flation originates in all goods and services cover~d by 
the tax rather than in oil and gas. In fact, real oil and 
gas prices are actually lower in the GST cases th~n in 
the Reference Case. This encourages a substantial sub-
titution of oil and gas for electricity in the residential 

TABLE 3 
Energy Price Increases Are Dominated 
by the Goods and Services Tax 
(Dollars per g1ga1oule in 2005) 

CO2 
Content 
(Tonnes/ Reference 

fum Ieraiculel Case 

LFO 73.11 17.47 
HFO 80.65 12.06 
Industrial Natural Gas 

Canada 49.46 12.85 
Ontario 49.46 13.87 

Electric Utility Coal 
Alberta 94 2 1.74 
Suk. 101.68 1.85 
Canada 3.61 

Elec:tricity 23.33 

30 Imperial Oil 

Extreme 
~ 

20.17 
13.99 

14.57 
15.66 

2.04 
2.17 
3.27 

33.96 

.. ·,,·, 

sector and further contributes to lowering electricity 
demand. 

Toe GST case also has perverse effects on carbon diox­
ide emissions, small car sales, and petroleum demand. 
Residential and Commercial CO2 emissions are higher 
in the GST cases because of the substitution of oil and 
gas for electricity. Small cars have no particular advan­
tage over large cars, since motor fuel tax changes are 
minimal and other factors such as unemployment and 
income levels have a pronounced influence. Overall 
petroleum and natural gas demand trends follow those 
of the economy. The GST tax has a particularl y notice­
able negative effect on industrial output and tru ck fuel. 

Electricity demand is the lowest of all eight cases. Con­
sequently, the CO2 emissions in this case are nearly as 
low as in the carbon tax case. The correspondence of 
energy demand and carbon dioxide emissions is very 
close across all tax scenarios. 

The GST increases to a 25% rate in the extreme case. 
compared with a 7% rate in the Reference case. All 
energy prices are increased accordingly. The weighted 
average Canadian price for some energy sources such as 
coal or natural gas show a minimal increase. This is be­
cause the high-cost provinces are reducing demand 
much faster than the low-cost provinces. The high GST 
m~reases the price of Alberta coal by only $0.30 per gi­
gaJoule. The price increases for natural gas and petro-
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Natural Gas Demand Is Lowest for Carbon Tax and GST 
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leum products run to several dollars per gigajoule, while 
those for electricity amount to even more. 

Energy Demand 

The carbon tax and associated reduction in economic 
activity decreases energy demand by about 7% by 2005. 
The residential and commercial sectors, which are highly 
dependent upon electnc1ty , are hit the hardest by the 
extre me GST. Energy demand declines by 8% to 9% m 
these two sectors, while CO2 emissions actually 
increase. 

The GST moderately affects industrial and transporta­
tion energy demand. The GST is designed to be rela­
tively neutral, and as such is passed through to the ulti­
mate consumer. Also, industrial exports would receive a 
rebate from the GST. Thus the incidence of the GST is 
focused more on consuming sectors and less on 
production. 

. . .... ·•· . ;: .... '. ' ,'°,; 

TABLE 4 
Energy Demand By Sector 
(P9ta,oules) 

Reference Extreme 

~ Casa QSI Pitfeceoce fel:cent 

Residential 1408 1279 129 92% 
Commercial 1049 967 82 7.8% 
Industrial 4412 4020 392 8.9% 
Transportation 2545 2442 103 40% 
Own Use 1109 1071 38 3.4% 
Total 10523 9779 742 70% 

Interrnodal shifts in transportation are small since there 
are no significant relative price effects on the transpor ­
tation sector . All petroleum product pric es are in­
creased by about the same amount. Consumer based 
transportation-road and air-are affect ed by the drop 
in income and rise in total taxes. 

Carbon Dioxide Results 
Carbon dioxide emissions are reduced by 15% in the 
extreme GST scenario, compared with the Reference 
case. The residential and commercial sect ors show an 
8% to 9% reduction in demand in the GST case, but 
also show interfuel substitution from electricity to fossil 

···. ··:· . •. 

TABLE 5 

Carbon Dioxide Emissions Reductions Are 
Concentrated In the Electric Utility Sector 
In the Extreme GST Case 
(Million tonnes of carbon dioxide) 

Economic Conservation Inter Fuel 
~ ~ Aoc Erica Sutistitutico 
Residential 0. 1 2.2 (4 .5) 
Commercial 0.4 1 .4 (1.0) 
Industrial 6.2 3.8 (0 .7) 
Transportation 2. 1 49 1 4 
Electric Utility 8.1 38 .9 28 .9 
Total 16.9 51.2 24.1 
Share (%) 18% 55% 27% 

To!al 

(2.2) 

0.8 
93 

8.4 
75.9 
92.1 

100 % 
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~uels. Thus the CO2 emissions in these sectors actually 
increase. 

The in?us~rial and transportation sectors show a modest 
reduction m CO2, approximatley in line with their mod-
est reduction in energy demand. ' 

32 Imperial Oil 

Reduced electricity demand accounts for over half of the 
decrease in carbon dioxide em issions . Th e switch fro m 
coal to nuclear fuel accounts for abou t·o ne th ird of the 
decrease in carbon dioxide in the utili ty secto r. 



Gas Guzzler Tax 

The transportation sector contributes about 30% of 
total CO2 emissions. Since the growth trend in CO2 
emissions is over 30% by 2005, the transportation sector 
by itself will only have a small impact on total C02-15 
yea:s_ of growth exceeds the transportation sector total. 
Pohc1es such as the gas-g uzzler tax that are directed at 
reducing total CO2 emissio ns by focusing on the trans­
ponation sector will be only mildly effective . 

More to the point, the gas-guzzler tax seeks to reduce 
CO2 emissions by penalizing large, fuel-thirsty vehicles. 
But motor gasoline and road diesel represent only 20% 
of total energy. So downsizing motor vehicles can, at 
best, only panially reduce CO2 emissions from energy. 

The U.S. proposed a gas guzzler tax in 1978 that would 
have taxed cars achieving less than 12 miles per gallon at 
a rate of up to $2200. Highly efficient cars for 1978, 25 
mpg qualifies as highly efficient, escaped the tax. Rath­
er than imposing this tax, the U.S. relied upon the Cor­
porate Average Fuel Efficiency Standards (CAFE) re­
plete with tradeoffs and exemptions. The success of the 
program is apparent in that todays gas guzzlers compare 
favorably with yesterdays highly efficient cars. 

For Canada, a gas guzzler tax poses a direct challenge to 
the automobile industry. North American vehicles con­
tribute less than 70 percent of new car sales. Imports 
and transplants now account for nearly half of the new 
car market in Canada. Most North American vehicles 
would incur the gas guzzler tax, while imports and some 
transplants would not. Thus the transportation equip­
ment industry would be significantly shocked by a gas 
guzzler tax. 

Canadian consumers have shown tremendous ability to 
switch car sizes as evidenced by the Quebec experience 
in the past two decades. During the 1970s, over half of 
Quebec car were for large-size cars. After the doubling 
of the motor gasoline tax, to 40 percent of pump price, 
Quebec consumers switched almost completely to small 
cars. Thus a gas guzzler tax would very likely be effec­
tive in switching consumers to smaller and more effi­
cient vehicles. 

The gas guzzler tax would create an artificial price dif­
ferential between large and small cars. Presumably, the 

tax would be placed on passenger vans and recreational 
vehicles that are categorized as light trucks but fall w1th­
in the appropriate weight and efficiency dcscnpuon. 
The critical assumptions are the extent of the tax, and 
induced changes in the size, weight, technology and effi­
ciency available for consumers. 

Automotive efficiency is exogenous in the DRI model. 
However , a gas guzzler tax with manufacturer tradeoff 
would encourage the production of very efficient sub­
compacts. A tax with no tradeoffs would encourage pro­
duction of a uniform fleet of small, efficient cars. 

The $2200 tax on the largest cars that the U.S. consid­
ered back in 1978 would translate into a tax range of 
around $5000 in 1990 Canadian dollars. The moderate 
case uses a tax of $5000 indexed to inflation. Also, there 
is an annual registration fee for large cars. In the mod­
erate case this is assumed to be $500 per year. The ex­
treme case assumes taxes of $20,000 to purchase a large 
car and annual registration fees of $2,000 per year with 
the taxes indexed to inflation. 

Consumers can avoid the tax by purchas ing small cars 
and by retiring large cars . Consequently. the tax reve­
nue is proportionately smaller as the tax increases. In 
fact, most of the tax is collected from light trucks and 
existing vehicles. 

Since ~rbon dioxide emissions are affected mostly by 
the switch from coal to nuclear power in electric e.enera­
tion, even the extreme gas-guzzler tax explains o~l a 
small share of overall CO2 emissions reductions. Per­
sonal income under this scenario is about 1.5% lower for 
the 19?() to 2005 period. In the extreme gas guzzler tax 
scenano , about 12.4 million tonnes of carbon dioxide 
red_uction is attributed to reduced economic activirv. 
which amounts to 2.4% of total carbon dioxide emi si n 
and acc~unts for a little more than one-fifth of the re­
duction m carbon dioxide. Interfuel ub titution ac­
counts for half of total carbon dioxide emi sions reduc­
tion. 

Unlike the carbon tax cas h · · · . es. t ere ts no pnce mcennve 
to switch fuels or conserve other than in the automou e 
sect~r. The gas guzzler tax does cau ea major hi.ft m 
car SLZe. Sales of large car are greatly dimin1 hed . 
The Transportation sector reduces CO:! emi I n b_ 

February 1991 33 



Gas Guzz ler Tax 

TABLE 1 

SO% of Carbon Dioxide Emissions Reduction 
Comes From Nuclear Power 
Percent) 

Reduced 
Economic ConseNation & Fuel 

~ ~ Effii:::1em:;~ SiYiti:::bio~ 

Residential Commercial, 
,ndustnaJ 8% 3% 0% 
ransportatlon 7% 10% 2% 

Electnc Utllrty 7% 13% 50% 
OTAL 22% 26% 52% 

•: .. · .. 

only 11.2 million tonnes by 2005, har dly noticeable 
agamst trend growth in emissions. 

The results of the extre me gas guzzler tax case suggest 
that, in the switch from coal to nuclear fuel (4950 mega­
watts increase in nuclea r), accounts for 50% of the total 
reduction in carbon dioxide . 

The residential, commercia l and industrial sectors con­
tribute almost nothing to CO2 emissions reduc tions. 
Without a change in energy prices or a major conserva­
tion initiative beyond that in the Refere nce case, there is 
no cause for CO2 reduct ions . 

Policy Assumptions 

The tax on gas guzzlers and higher registrat ion fees has the 
effect of raising purchase and ownersh ip costs, leading to 
the following impacts on sales: 

Percent Chanoe in 
Car Ownership Costs Car Sa!es 
~ 2005 ~ am 

Moderate 
Extreme 

14 
25 

Economic Impacts 

Moderate Case 

8.3 
14.0 

(Percent difference from base. except as noted) 

~ 

Real GOP -0 .5 
CPI Level 0.6 
Exchange Rate (U.S. cents) 0.4 
Interest Rates ( percent) 0.0 
Trade Balance ($billion) 4.0 
Business Nonres. Investment -3 .2 
Direct Revenue Impact ($billion) 5.9 
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-8.4 -2 .8 
-15.3 -5 .3 

ZQQQ .2005 
-0 .2 -0 .6 
0.3 0.4 
0.3 -0.2 
0.0 0.0 
4.9 1.5 

- 1.0 0.7 
7.2 8.6 

.... 

In the moder ate case. the peak impact on the prn.e 
level is 0.9 percent m 1993, which then fades to 0.3 
percent by 2005_ The weight of these costs in the 
CPI is 5.4 percent. Since m~tor vehicles represent 
approximately 15 percent of mvestment in _m~ch1n­
ery and equipment , this component was also ad­
justed to reflect the higher cost. 

The percentage decrease in sales is roughly 0.3 to . 
0.6 as large as the increase in costs; a great deal ol 
the adjustment is realized by increased purcha ses 
of smaller cars. Since Canada tends to produce 
larger cars, our auto industry is part1~ularly hard 
hit, causing relatively sizeable drops in our econo­
my of up to 0.9 percent (1994). 

Consumpt ion and investment are significantl y 
weaker, and our reduced competit ivenes s also low­
ers our exports. The domestic weakne ss leads to 
an even larger drop in imports (eve n after allowing 
for the increased need to import smaller cars), and 
the trade balance shows a moderate improvement. 

Extreme Case 
(Percent difference from base. except as noted) 

.1995 
Real GDP - 1 .9 
CPI Level 1. 1 
Exchange Rate (U.S. cents) 0.7 
Interest Rates ( percent) 0.0 
Trade Balance ($bil lion) 7. 1 
Business Nonres. Investment -5.8 
Direct Revenue Impact ($b illion) 10.5 

2QQQ 

- 0.7 
0.6 
0.5 
0.0 
7.6 

-2.5 
12.5 

2005 
-0 .9 
0.4 

-0.3 
0.0 
3.3 
1 .5 

14.4 

.... In the extreme case, the CPI rises by a maxim um 
1.7 percent in 1993, eve ntually diminishing to 0.3 
percent. This elicits an equivalent rise in inter est 
rates during 1993. 

.... Real GDP growth de te riorates by a substantial 1.3 
percent in 1993, and a further 0.2 percent in 1994. 
The effect on GDP is consistently negative, with 
the consumer bearin g the largest share of the bur­
den. 

.... As in the moderate case, domestic demand and 
exports are weaker , but the trade balance ekes out 
:h;c:est _ga~ due to the drop in imports . Again. 

~op m imports would have been more severe 
wd ere Lt not for the switch to non-Canadian pro­

uced smaller cars. 

Regional and Industrial Impacts 
The tax on gas guzzlers d h · 
to a decline in car sal an igher registration fees lead 

es . The targetted nature of the 



two gas guzzler scenarios result in the thtrd and fourt h 
largest declines in transportatio n eq uipment output of 
the eigh t scenanos, al tho ugh these two scenarios res ult 
in only moderate declines rn aggrega te outpu t. 

The ext reme gas guzzler tax sce nario result s in a cumu­
lative 2.7 percent decli n e in manufacturin g output , with 
nearly 60 pe rcent of that drop occurrin g in Ont ario' s 
ma nu fact uring sector, which suffers a total 2.9 per cent 
decline that is see n mos t significantly in both the trans­
portatio n eq uipment and machinery industries. 

The decline in O ntari o's manufacturing output feeds 
thro ugh to a cumu la tive 2. 7 percent decline in employ­
me nt (rela tive to a 0.8 percent cumulative decline na­
tionally). Co nsequentl y, the province experiences high­
er unempl oyment rat es and lower disposable income 
gro wth . Th is re sult s in an average annual reduction of 
7.5 th ousand pe ople in net migration into Ontario and a 
cumulat ive 7.2 percent (or 70-thousand unit ) reduction 
in ho using starts (compared with a 2.7 percent reduction 
in total starts nationally. 

Given the targetted nature of this tax (that being car 
ownership ), all other regions are significantly less af-

TABLE 2 
Cumulative Declines in Industrial Output and 
Employment for Gas Guzzler Tax Case 

% Decline (90-2005) lliltkmal Albfilla QntariQ 

GNP at Factor Cost 1.9 1.9 2.3 
Total Goods Output 2.1 1.7 2.5 
Mining Output 1.5 1.7 1.4 
Petroleum and Coal Output• 2.2 2.2 2.2 
Chemicals Output 2.6 2.4 2.7 
Transportation Equipment Output 2.4 1.9 2.6 
Pulp and Paper Output 1.8 1 5 1.8 
Housing Starts 2.7 7 .9 7 .2 
Employment 0.3 0 .3 0.4 
Unemployment Rate•• 0.3 -0 .1 0.1 
Real Disposable Income 1.5 2.0 1.7 

Cumulative Declines In Industrial Output and 
Employment for Moderate Gas Guzzler Tax Case 

% Decline (90-2005) ~ .Alberta QntadQ 

GNP at Factor Cost 
Total Goods Output 
Mining Output 
Petroleum and Coal Output 
Chemicals Output 
Transportation Equipment Output 
Pulp and Paper Output 
Housing Starts 
EmplOyment 
UnemplOyment Rate** 
Real Disposable Income 

1.2 
1.3 
1.0 
1.5 
1.6 
1.2 
1.3 
1.5 
0.2 
0.2 
0 .7 

1.3 
1.1 
1.1 
1.5 
1.5 
0.9 
1.1 
49 
0.1 

-0 .1 
1 1 

1.4 
1.5 
1.0 
1.5 
1.6 
1.3 
1.3 
4.1 
0.2 

-0 .0 
0.8 

*Percent declines reflect relatively constant share of regional 
output in base case . 
**Expressed as the average annual increase. 

Gas Guzz ler Tax 

TABLE 3 
Annual Transportation Costs Are Increased 
by the Gas Guzzler Tax by Several Times 
the Cost of Motor Fuel 
(1990 dollars) 

Extreme Case $20 .000 per vehicle and $2.000 per year 
registration fee 

Moderate Case $5 ,000 per vehicle and $500 per year 
registration fee 

Annual Gasoline Cost ($1990) 

20 ,000 kilometres at 10 litres per 100 kilometres eq uals 2000 litres 

Motor Gasoline Price is $0 .81 per litre 1n 2005 

Total cost is $1620 per year 

The ten-year fuel and gas guzzler cost of purchas ing a large car 
would be $20 .000 for tt,e gas-guzzler tax , an addit ional $2,000 per 
year for 10 years for registration fees (a total of $20 .000), and 
$1620 per year for ten years for motor fuel (a total of 16,200) -all 
for a grand total of $56 ,200 . The gas- guzz ler tax accou nts for 
more than twice as much as do motor fuel costs . 

fected than Ontario, with aggreg a te output gener ally 
declining by less than the national average of 1.9 per ­
cent. However, the larger and more diver sified stru c­
ture of the Ontario economy ensures th at the impact of 
this scenario on the area is less severe than the imp act 
of the carbon tax on the Albertan economy. 

Energy Results 
The gas guzzler tax has its principal effect on th e t ra ns­
portation sector and manufacturing in Ont ario . Th e gas 
guzzler tax effects motor gasoline demand , the overall 
economy and little else. Road diesel demand is relative­
ly unaffected and total petroleum demand is mod es tly 
reduced. There is little inflation and almost no change 
in relative prices . 

The major effect of the extreme gas guzzler tax is to 
flatten travel for the next decade. There a re many more 
small cars but a dearth of large cars as this scen ario 
progresses. Large cars are subject to up to a $20,000 
initial registration fee and an annual renewal fee of 

TABLE 4 

Energy Demand By Sector 
(Petaioules) 

Reference Extreme Gas 

~ Guzzler Tax Difference 
Residential 1408 
Commerc ial 1049 
lndustnaJ 4412 
Transportation 2545 
Own Use 1109 
Total 10523 

1345 
1024 
4231 
2398 
1091 

10089 

63 
25 

181 
147 

18 
434 

4.4% 
2.3% 
41% 
5.8% 
16% 
41% 
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CHART 1 

Compact Car Sales Are Highest for Guzzler Tax 
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$2,000. The lifetime (ten years) cost of owning a large 
car is increased by up to $40,000 in 1990 dollars . This 
leads to an early retirement of existing large cars. 

Real electricity prices increase by about 10 percent in 
the extreme case as a consequence of the same econom­
ic effects as in the GST case. Demand is slightly lower 
because of reduced economic activity, while the cost of 

···: -~-~ .... ;-:.····:.~· :. ~ .:.: .. ,:,.: . ··:•:• 

CHART2 
Intermediate Car Sales Lowest for Guzzler 

constructing numerous add itional nuclea r stations is also 
passed through to consumers. 

There is a small shift in interrnod al tr ansporta tion. 
While jet fuel and diesel fuel are relatively unaffected 
by the gas guzzler tax, motor gasoline demand is de­
creased . Total passenger kilometr es tra ve led are reduced 
by about 10% from the Reference Case, while motor 
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CHART 3 

Passenger Car Registrations 
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vehicle registrations are down by nearly one million ve­
hicles . Consumer-based transportation-road and air­
are not significantly affected by the small change in real 
disposable income. 

Energy Demand Results 

The gas-guzzler tax and associated reduction in econom­
ic activity causes energy demand to decrease by about 
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CHART 4 

4% by 2005. Most of the demand reduction is in the 
industrial and transportati on sectors. 

Carbon Dioxide Results 
Carbon dioxide emissions are reduced by less than 10% 
in the extreme gas-guzzler case . Redu ctions by sector 
are varied; there is little impact on the residen tial, com­
mercial and industrial sectors. The tran sportat ion sector 

Road Diesel Demand Is Lowest for Carbon Tax and Small Impact from Gas Guzzler Tax 
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TABLE 5 

Carbon Dioxide Emissions Reductions Are 
~oncentrated In the Electric Utlllty Sector 
n t~e Extreme Gas Guzzler Tax Case 
(MIiiion tonnes of carbon dioxide) 

Residential 

Commercial 
Industrial 

Transportation 
Electric Utility 
Total 

Share(%) 

Economic 
~ 

0 1 
0.0 
4.1 
4.1 
4.1 

12.4 
22% 

Conservation Inter Fuel 
And Price Substitution 

0.0 0.0 
0.0 0.0 
1.5 0.0 
5.7 1 .4 
7.5 28.9 

14.7 30.3 
26% 52% 

JQ1al 

0.1 
0.0 
5.6 

11 .2 
40.5 
57.4 

100% 
.·,:-:·.•.'., ......... _ .. ·:·:·:·:·:::···:· . : : · .. : -~.:: .. ,:•:•:-;,;,• ,• ····· . . . . . . ... . ·.-,• ........................... ···.···· ............. -.. : .. : ..... ·./ .. :.: ... ·.············:.,:•:.·;,,,::-, 
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shows lower CO2 emissions approximately in line with 
the reductions in energy demand. 

Most of the decrease in carbon dioxide emissions occur s 
in the electric utility sector because of the switch from 

coal to nuclear fuel. 



Motor Fuel Tax 

~tor fuel _taxes are a traditional source of funding for 
highway mamtenance and construction. In Europe, mo­
tor fuel taxes are also a major source of government 
revenues. Recently, motor fuel taxes have been consid­
ered as a means of accomplishing environmental goals 
such as reducing emissions of nitrous oxides. Other 
means of controlling smog such as catalytic converters 
and regulation of fuel specifications have actually been 
used in Canada and the U.S. But using motor fuel taxes 
reduce CO2 emissions is untried. 

Since the transportation sector accounts for a modest 
portion of CO2 emissions, any policy solely directed at 
transportation will by necessity fail to prevent growth in 
overall CO2 emissions. From 1990 to 2005, trend growth 
in CO2 emissions is larger than the total CO2 emissions 
from the transportation sector. At best, a motor fuel tax 
can make only a small contribution to CO2 emissions 
reductions. 

Motor fuel taxes are imposed on retail sales on a cents 
per litre basis. The federal government has increased 
motor fuel taxes by 1 to 2 cents per year since 1985. The 
Reference Case has a constant real motor fuels tax. 
Provinces have taxes of about 20 percent of pump prices 
or about 10 cents per litre. Provincial motor fuel taxes 
are expected to remain at current proportions of pump 
prices. 

.:-:•.·,.·. 

TABLE 1 
45 % of Carbon Dioxide Emissions Reduction 
Comes from Nuclear Power, and 36 % Comes 
from the Transportation Sector 
(Percent) 

Reduced 
Economic Conservation & Fuel 

~ Actb£m£ Efficiency Sw1tch10,;i 

Residential. Commercial. 
2% 0% lndustnal 2% 

Transportation 15% 19% 2% 
Electric Utility 7% 8% 45% 

TOTAL 24% 29% 47% 

In the motor fuel tax case, the federal tax is increased by 
25 cents per litre at a rate of about 5 cents per year. 
The real tax increase is about 10 cents per litre by 2005 
or approximately double the current federal tax level. 
The extreme-case tax is set at 50 cents per litre real or 
about 90 cents per litre in current doll ars in 2005. 

The total revenue from motor fuel taxes increases rapid­
ly in both the moderate and extreme cases. The tax 1s 
set equal for motor gasoline and diesel fuel but is not 
extended to other transportation fuels such as natural 
gas and propane. 

Motor fuel taxes are linked to three aspects of motor 
fuel demand in the Canadian Energy Model. First, 
taxes have an impact upon vehicle sales. The 1981 deci­
sion by Quebec to impose a 40 percent Provincial Motar 
Fuels Tax had an extremely negative effect on car sales. 
Second, the price of gasoline is combined with new car 
efficiency as an explanatory variable for car sales by size. 
The greater the tax, the more incentive to purchase 
small vehicles. Third. the price of gasoline affects the 
level of utilization. Vehicle kilometres traveled are re­
duced by an increase in motor fuel taxes. 

Carbon dioxide emissions are also affected by reduced 
economic activity. There are fewer homes, cars, facto­
ries, office buildings and electric power plants in the 
extreme motor fuels tax case. Personal income is over 
3% lower in real terms by 2005 as a consequence of the 
tax. In the extreme scenario, reduced economic activity 
accounts for about 15.5 million tonnes of carbon dioxide 
reduction, or a 3% reduction in total carbon dioxide 
emissions. 

Reduced economic activity accounts for one quarter of 
total carbon dioxide reduction. Interfuel substitution­
mostly in the form of nuclear power replacing coal-ac­
counts for about half of the total CO2 reductions. Price 
and conser.:ati?n effects account for about one quarter 
of carbon dtoXIde em1Ss10ns reduction. 

The tran_sp~:mation sector is the second major source of 
CO2 em1ss1ons reductions in the motor tax case. The 
motor fuel tax significantly lowers vehicle sales and trav­
el, which in tum reduces fuel use . 
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Policy Assumpt ions 
The increase in motor gasoline truces raised the price of 
gasoline (which has a weight of 4.6 percent in the CPI) and 
led to tt:e following decline in car sales : 

Percent Chanoe lo 
CPI - Gaso line car Sales 

.19.a5 ~ .19.a5 2005 
Mode rate 

Extreme 

15.9 

43.5 

15.9 

68.2 

Economic Impacts 

Moderate Case 

- 4.8 

- 11.5 

(Percent difference from base. except as noted) 

.19.a5 
Real GDP -0 .6 
CPI Level 0.6 
Exchange Rate (U.S. cents) 0.6 
Interest Rates ( percent) O. 1 
Trade Balance ($b illion) 1.4 
Business Nonres. Investment -1.2 
Direct Revenue Impact ($billion) 4.5 

-4.3 

-17.6 

2QQQ 2005 
-0.2 -0 .1 
0.4 0.5 
0.5 0.5 
0.0 0.0 
2.3 2.1 
0.5 1.2 
7.2 9.8 

.· .. ·:·:······ 

.... In the moderate case the CPI is raised by a mruci­
mum 0.8 percent in 1994, and remains 0.5 percent 
higher in 2005. 

.... The economy drops by a mrucimum 0.6 percent in 
1994, and is below base values throughout the peri­
od. As in the gas guzzler case, the consumer is 
particularly hard hit , business reduces its motor 
vehicle purchases, and exports suffer. 

.... Even though imports of transportation equipment 
fall by proportionately less than do motor vehicle 
purchases (to reflect the switch to more fuel effi­
cient cars that are produced outside Canada), 
weaker domestic demand does lead to a small im­
provement in our merchandise trade balance. 

Extreme Case 
(Percent difference from base. except as noted) 

Real GDP -1.5 
CPI Level 2.1 
Exchange Rate (U.S. cents) 2.1 
Interest Rates ( percent) 0.8 
Trade Balance ($billion) 2.9 
Business Nonres. Investment -2.1 
Direct Revenue Impact ($billion) 12.1 
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0.3 
1.9 
1.9 
0.0 
4.7 

+2.9 
26.7 

-0 .6 
3.6 
1.6 
0.0 
6.2 

+2 .6 
35.3 

In the extreme case, th e CPI is boos ted by 2.1 per­
cent by 1995. which increa ses to 3.7 perce nt at the 

projection horizon. 

The economy is negatively effected th roughout al­
most the entire period , with the largest ~rop_ of 1.7 
perce nt occurring in 1997. The la'.ger pnce impact 
in the extre me scenario el :L:ts an mvestment re ­
sponse by the tum of the Cl:ntury, which bri efly 
re turns the economy to base-case levels. 

As in the moderat e case, the consumer is hard est 
hit, and exports suffer . E -gy investment is hig~­
er after 2000; neverth ele ::i., :1.e tr ade balance reg is­
ters a modest improvem ent. 

Regional and Industrial Impacts 
The higher price of gasoline in the se scen arios and the 
associated lower consumpt ion of motor fuel results in 
lower output of refined petroleum pr oducts and hence 
lower demand for crude oil . In add ition, the higher 
price of gasoline lowers car sale s and redu ces the ou tput 
of transportation equipment. 

TABLE 2 
Cumulatlve Decllnes In lndustrlal Output and 
Employment for Severe Motor Fuel Tax Case 

% Decline (90-2005) .t:l.ati.onal Alb.erla QmaciQ 

GNP at Factor Cost 2.4 3.6 2.3 
Total Goods Output 2.4 3.8 1 .9 
Mining Output 3.5 4.7 2. 1 
Petroleum and Coal Output* 6.8 6.8 6.8 
Chemicals Output 2.1 1.8 2. 1 
Transportation Equipment Output 1 .2 0.7 1.3 
Pulp and Paper Output 2.0 1.7 2.0 
Housing Starts 7.2 19.9 9.3 
Employment 0.3 3.2 -0 .2 
Unemployment Rate** 0.3 1 .4 - 0.4 
Real Disposable Income 3.1 6.7 2.4 

Cumulative Declines In Industrial Output and 
Employment for Moderate Motor Fuel Tax case 

% Decline (90-2005) 

GNP at Factor Cost 
Total Goods Output 1 ·0 1 .4 1 .0 
Mining Output 0.9 1.3 0.7 
Petroleum and CoaJ Output 1·~ 1 .6 0.8 
Chemicals Output · 2.3 2.3 
Transportation Equipment Output 6·~ 0.9 1 .1 
Pulp and Paper Output · 0.5 0.7 
Housing Starts 0.8 0.7 0.8 
Employment 2.0 9.7 2.5 
Unemployment Rate** O. 1 1 .0 0.0 
Real Disposable Income 0. 1 0.4 -0 .1 
* 1 · 1 2.1 0.9 
Percent declines reflect retativet 

output in base case Y constant share of reg ional 

**Expressed as the.average annual . 
increase . 

I 

I 



Nationally, aggregate output falls 2.4 percent in the ex­
treme sec nano, with the lion ·s share of that decline oc­
c_urring 1n Alberta, which suffers a 3.6 percent cumula­
tive decrease. This reflects a total 4.7 percent drop in 
m_mmg out~ut in Alberta relative to a 3.5 percent de­
clmc m nat1o~al ~ining output. Reflecting the relative­
ly large negative unpact of this tax on Alberta net mi­
g_ration mto the province declines, resulting ; a cumula­
tive 2.1 percent decline in population there, when com­
pared with the base case. 

Ontario output declines relative to the base case by a 
cumulative _ 2.3 percent (approxima tely equal to the na­
tional de~lme). This is the result of only a 1.5 percent 
decrease m manufacturing output at the national level, 
with only a 1.2 percent decline in transportation equip­
ment, althoug h 83 percent of that drop occurs in Ontar­
io. Of all the manufacturing industries, refined petro­
le_um and coal products are hurt the most , suffering de­
clines of 6.8 percent nationally , with the losses evenly 
distributed across all regions. 

Energy Results 

The motor fuels tax has its principal impact on the 
transportation sector, including motor gasoline and road 
diesel consumption. In fact, the principal difference 
between the motor gasoline tax scenario and the gas 
guzzler tax is that road diesel is hit hard along with mo­
tor gasoline. Travel per capita is lower in this case than 
m the 1982 recession as a consequence of the gasoline 

:-: 

CHART 1 
Taxes Raise Motor Fuel Prices 

1975 1980 1990 

Motor Fuel Tax 

TABLE 3 
Motor Fuel Price Increases Are Dominated 
by Federal Taxes 
(Dollars per litre ,n 2005) 

Reference Case 
Motor Fuel 
Tax Case 

Wholesale Price 
Federal Tax 
Ontario Tax 
Distribution 
Pump Price 

78 
39 
.25 
14 

1.56 

78 
1 29 

43 
14 

2.64 

tax hike. In fact, in most years, travel per capita is de­
clining. Both motor gasoline and road diesel pnces in­
crease by 60 percent in real terms compared to the Ref­
erence Case. 

The motor fuel tax cases do not share the extensive 
manufacturing reduction of the gas guzzler tax. Small 
car sales are assisted by the motor fuel tax though not in 
quite the proportion as in the gas guzzler scenario. 
Also, the impacts are spread across all vehicle types. 

The tax revenue raised is substantial, reach ing over 85 
billion dollars per year (nominal) by 2010. One conse­
quence of the tax is that vehicle regis tratio ns are lower 
in this case then in the gas guzzler tax case. 

Motor gasoline prices are increased by about two thirds 
by the extreme motor fuels tax. By 2005, the extreme 
tax reaches $1.29 per litre or $0.90 more than in the Ref­
erence case. Provincial taxes are increased in order to 

I 
/ 

/ _./ 

1995 2000 

__... TX100 

2005 2010 

TX25 • Motor Fuel Tax Moderate 
TX100 ,. Motor Fuel Tax Extreme 

GUZ30 '"' Gas Guzzler Moderate C02LOW = Carbon Tax Moderate 
GUZ100 = Gas Guzzler Extreme CO2 = Carbon Tax Extreme GST10 = GST Moderate 

GST25 = GST Extreme 
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::'"'AK-2 
Gasoline Demand Is Lowest for Dlrect Taxes 
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GST10 
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' ~.... ---GUZ100 
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' ---' ' --.... __ CO2 

TX100 --
2000 2005 2010 

"'"X.25 = I.Actor F el -ax \ioderate 
TX 00 = Motor Fuel ax Extreme 

GUZ30 = Gas Guzzler Moderate C02LOW = Carbon Tax Moderate 
GUZ100 = Gas Guzzler Extreme CO2 = Carbon Tax Extreme 

GST10 = GST Moderate 
GST25 = GST Extreme 

stabilize the total motar fuel tax revenue of the 
provinces. 

Energy Demand 

The motar fuels tax and associated reduction in eco­
nomic activny causes energy demand to decrease by 
about 3% by 2005. The transportation sector accounts 

CHART 3 
Transportation Demand Lowest for Dlreci Taxes 

for most of the reduction in energy demand; other con­
suming sectors experience only only minor changes. 

Intermodal shifts in transportation are significant, since 
all types of road-fuel use decrease in the extreme motor 
tax scenario. Rail, air and marine transportation show 
minor effects from the economic effects of a motor fuels 
tax. 

:,;, :•:·/·'.•'.•:-: ;,:.:.·::: .. : .•:• :.::: .·. ··=··.···. .· ·.-: •. 

2~---,r-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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TABLE 3 

Energy Demand By Sector 
(Petojoule s) 

Res1denbal 
Commerc1aJ 
lndustnaJ 
Transportation 
Own Use 
TotaJ 

Reference 
~ 

1408 
1049 
4412 
2545 
1109 

10523 

Extreme 
Motor 
~ 

1352 
1029 
4381 
2304 
1100 

10166 

Difference 

56 
20 
31 

241 
9 

357 

~ 

3.9% 
1.9% 
0.7% 
9.5% 
0.1% 
3.4% 

Motor vehicl~ regi tration are abo ut 700 thousand less 
by 2005 than i.n the Reference case. Total vehicle kilo­
metres trav~led i reduced by nearly 20% to 261 billion, 
compared with nearly 320 billion in the Reference case. 

Carbon Dioxide Results 

Carbon dioxide emissions are reduced by about 10% in 
the extre~e motor-fuels tax case. Reductions are con­
centrated i.n the transportation and electric utility sec­
tors. The other consuming sectors show very minor re-

Motor Fuel Tax 

ductions in CO2 emission . parallding the min1m.1l 
change in energy demand. 

The electric utility sector expencnces alm1 st nl) rcduc 
tion in fuel use, yet shows a maior decrea c in art'>1)n 
dioxide emissions. The switch from coal to nuclear fuel 
accounts for three quarters of the decrease in cnrlxin 
dioxide in the utility sector. 

TABLE 4 
Carbon Dioxide Emissions Reductions Are 
Concentrated In the Transportation and Electric 
Utility Sector In the Extreme Motor Fuels Tax Case 
(Million tonnes of carbon dioxide) 

Economic Conservation Inter Fuel 

~ ~ ~mi erice SubslilUIIQO .Tola! 

Residential 02 0.0 0 .0 02 

Commercial 0.2 0 .0 0 .0 02 

Industrial 1.2 1 5 0.0 27 

Transportation 9.3 11.9 1.4 22 .6 

Electric Utility 4.6 4.9 28 .9 38.4 

TotaJ 15.5 18.3 30 .3 64 .1 

Share(%) 24% 29% 47% 100% 

:::.::..·.::::-.:;:.: .-::::;·::·. 
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Conclusions 

When carb n dioxide emi ions were rcducctl in the 
past-specifically, 19 to 19 3-the experience of the 
pnce hock and recession was one f pain for energy 
consumers and energy producers. Economic hock was 
accompanied by government intervention in market de­
cisions. Such event ultimately disrupt normal econom­
ic. commercial and political decision-making. In particu­
lar, political decisions carry an inherent responsibility to 
all parts of ociety such that a single-minded goal is usu­
ally unworkable. Tradeoffs must be made between CO2 
reduction, economic growth and other environmental 
issues . 

Taxes hefty enough to reduce CO2 emissions have signif­
icant macroeconomic effects. Taxes on energy raise 
prices to consumers, ultimately causing inflation. Pro­
ducers do not share in the price increases, altering the 
allocatio n of resources within the economy. And higher 
energy prices mean a loss of industrial competitiveness 
and a consequent deterioration of the trade accounts. 
Narrowly based policies have more severe consequences 
for foreign trade than do broad-based policies. 

The taxes also differentiate by region, with energy-pro­
ducing provinces such as Alberta facing the most severe 
adjustment costs for such levies as the carbon tax. On­
tario has the most extensive impact from the gas guzzler 
tax. Quebec fares relatively better than other regions 
across all tax cases. Much of Quebec's energy comes 
from hydro power, which is relatively unaffected by the 
four tax scenarios considered in this study. 

What all the scenarios show is that direct taxes are a 
poor way of reducing CO2 emissions. The major impact 
on CO 2 comes from new nuclear plants replacing coal­
fired generation. Secondary improv~n:ients in .CO2 
emissions occur from automotive efficiency gams, con­
servation, and increased use of natural gas. 

Taxes on CO 2 are taxes on energy consumption. Coal 
emits the greatest amount of CO2 per unit of energy, 
while natural gas emits half that of coal, and nuclear 
and hydro power emit no CO2. The simplest way to 

Carbon Taxes Lower Economy More 

In both the moderate and extreme cases, the 
largest drop in real economic act1V1ty results 
from the imposition of carbon taxes. In t~e 
moderate case, cumulative real GDP declines 
by $40 billion, or about 0.4 percent, over the 
period 1990-2005. Cumulative real GDP ~e­
clines by over $100 billion, or 1.1 percent, m 
the extreme case. 

In terms of the inflation cost, the carbon tax 
scenarios represent some of the most severe 
impacts. In the moderate case, the CPI level is 
increased by a cumulative 1.9 percent (the larg­
est increase ), while in the extreme case, the 
CPI level is increased by over 10 percent, cu­
mulatively (the second largest increase after 
the goods and services tax. or GST). 

reduce CO2 emissions from energy is to substitute natu­
ral gas, nuclear and hdyropower for coal. 

The carbon tax is set in proportion to carbon content. 
Thus the carbon tax causes a high propensity to switch 
fuels. Generally , the taxes are very effective in reducing 
consumption of those items taxed, be they large cars, 
motor fuels, carbon content or economic activity. The 
carbon tax causes the largest decrease in GDP and has 
the most severe effects on the Alberta mining industry. 

The gas guzzler tax is a particularly inefficient way of 
reducing CO2 emissions since its primary effect is to 
reduce manufacturing activity and imbalance existing 
international trade patterns. Also, narrowly based poli­
cies such as the gas guzzler tax exact the largest costs in 
terms of foreign economic activity. The gas guzzler tax 
also has very pronounced effects on the Ontario 
economy. 

The GST is a broad-based tax that does not differentiate 
by carbon content. The effect on electricity is enor­
mous. Lower economic activity and higher inflation add 
to electricity price increases such that electricity demand 
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Conclusions 

TABLE 1 · deoff of All the scenarios . 
The Gas Guzzler Tax Has by Far the Worst Economic to CO2 Reduction Tra 

Ratio 
M.i..ni,ag M,J.auta,tuci ag 

~ GllLlQil (S Lioccel lcflatioc 

Ranking from Best to Worse 

Moderate Cases 
MOGASTAX 

GUZZLER GUZZLER 
1 COz GST CO2 GUZZLER MOGASTAX 
2 GST MOGASTAX MOGASTAX MOGASTAX 

GST CO2 
GST CO2 3 GUZZLER GUZZLER cei GST 

4 MOGASTAX CO2 GUZZLER GST 

Extreme Cases 

1 COz GST GST GUZZLER GUZZLER MOGASTAX 

MOGASTAX MOGASTAX MOGASTAX MOGASTAX GUZZLER 
2 GST GST 
3 GUZZLER GUZZLER COz 
4 MOGASTAX COz GUZZLER 

... ..;:=:=::::··: :.·-::'/· :.::.:f::·:.:.: .. ·,: 

is nearly flat in this case, compared with moderate 
growth in all other scenarios. 

The motor fuels tax is borne by consumers and results in 
a significant increase in inflation. Since both gasoline 
and diesel consumption is targeted by this tax, and since 
the tax does not differentiate by class or type of vehicle, 
the effects on energy consumption and CO2 emissions 

CHART 1 

Cumulative Loss in Real GDP (1990-2005) -
Moderate Case 
(Millions of 1981$) 

-
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are achieved with a lesser impact on economic activity 
than in the gas guzzler scenarios. 

Similarly, all of the cases can be compared in terms of 
their economic efficiency in reducing CO2 in dollars per 
tonne. The cumulative loss in real GDP between 1990 
and 2005 is a measure of the social investment made in 

:·=· · .. ':::-;: ·:-:-.::.. < · .. 

CHART 2 

Cumulative Loss in Real GDP (1990-2005)­
Extreme Case 
(Millions of 1981$) 

-5000 

-6C()() 

-7()()() 

-100 
VVV\.,_ _____ :-:--_____ j_ _,,Q 

2005 

• GOOds & Services Tax 

D Carbonrax 
0 Gas Guzzler 

B Motor Gasoline Tax 



CHART 3 

Cumulatlve Increase In the CPI - Moderate Case 
(Percent difference from base 1n 2005 ) 

2.o-r---------------

1. 

1. 

1. 

2005 

• Goods & Services Tax 
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· ... ·.· ... ::,;·:·;.;.:;:;·-:·.· 

2 .0 
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1.2 

1.0 

8 

.6 

.4 

.2 

CO2 reduction . The cumulative reduction in CO2 emis­
sions is the result. 

Carbon dioxide has a high cost per person. In 1990, 
CO2 emissions averaged 20 tonnes per person. A typical 

······.···:::}:.· .. :•.•,•,•; ,.·;. ·.·.·.··/ 

CHART 5 
Cumulatlve Percentage Loss In Mining Output In 
Alberta for Extreme Scenarios 
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CHART 4 
Cumulatlve Increase In the CPI - Extreme Case 
(Percent difference from Base in 2005) 
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0 

car emits 5 tonnes of CO2 per year , and a typical home 
emits 9 tonnes of CO2 yearly. To reduce CO2 emissions 
by 20 percent, each person would have to decrease 
emissions from a car and/or home by 4 tonnes. At a cost 

CHARTS 
Cumulative Percentage Loss In Manufacturing 
Output In Ontario for Extreme Scenarios 

GST Carbon Tax Guzzler Motor Fuels Tax 
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Conclusions 

of Sl per t0nne (based on the GDP loss to CO2 ra-
tio m thlS study) the per captta cost is about $4000. 

In pnnc1pal. the best policy to reduce CO2 would be the 
one most cost effective. Cost effectiveness 1s shown by 
companng cumulative CO, emissions with cumulative 
GDP reductions m Chart i (see ''Executive Summary''). 
~lost of the scenarios have a cost of less than $1000 per 
tonne. 

Comparison of Regional and Industrial 
Impacts Across Scenarios 

At a national level, for both the moderate and extreme 
scenarios over the 16-year simulation period (1990 to 
2005), the carbon tax scenarios have the largest negative 
cumulative impact upon gross output, while the GST 
scenarios have the second largest impact. To be sure, 
manufacturing output falls more severely in the GST 
scenario than in the carbon tax scenario, reflecting the 
more targetted impact of the latter. But in the carbon 
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the higher cost of ga line and subseq uent 
tax scenano. .r · 
lower demand for automobiles re u lt IIl a more ignut · 

. im· pact on the output of transport atio n cant negauve . 
equipment. despite the relative ly smaller decline in 

f g Output Indeed in the mo t extreme car-manu actunn . · 
bon-tax case. transportation equipment output de clines 
a cumulative 6.3 percent relative tO the base ca e. com­
pared with a relative decline of on.ly 3:2 percent for 
transportation equipment producuon in th ·e · extren:ie 
GST case. Not surpnsingly. the most significant differ­
ence between the carbon tax and GST scenanos is the 
impact upon mining output. which is down much more 
dramatically in the carbon tax case. 

As expected, Alberta is the province most severely af. 
fected by the carbon taxes. In the extreme carbon tax 
case, Alberta loses 8 percent of cumulative real output 
over the 1990 to 2005 period-the largest negative im­
pact for any region in any of the scenarios. Similarly, 
Ontario is the province most severely affected by the gas 
guzzler scenario, which negatively impacts manufactur ­
ing. 
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Appendix 

1 se verity of National Impact 
TABLE 1 cies Ranked by Relat ve 
Regional Impacts of Alternative Government Poll . b Onta ri o Quebec Atl antic 

Saskatchewan Mani t o a --- -
Canada Bri t ish Columbia ~ -Al ternat i ve Poli cies 

from Base Case For 1990 t o 2005 
Cumulat ive Difference 

Aggregate Output {$81 Milli on) 
- 19,347 - 22,233 -227, 931 -97,462 -39, 062 

--65, 617 -94,663 - 7 .1 -6.8 -5.2 - 7 .4 1) Carbon Tax - Extreme Case . .. . .. -566, 314 -8.1 --6. 3 
--6. 7 % Oi ff ... . ... . .. .... . . .... ... . --6.6 

-13 , 982 -155, 915 -66, 526 -30,497 
-45, 158 -55,618 - 12,799 -4.4 -4.7 - 3 .5 - 5.7 2) GST - Extreme Case . . .. . . ....... - 380,495 -4.8 -4.2 

% Olf f. .. . ...... . ....... . . . .. , -4 .5 -4.6 
- 7,991 -8 ,822 -76,381 -3 3, 013 - 14,312 

-25, 473 -42,390 -2.8 -2.3 - 1. 7 - 2.7 3) Motor Fuel Tax - Extreme Case . . -208, 383 
-2.6 -3.6 - 2.6 

% Di ff .. . . . .... . . . ... . ....... . -2.4 
-4 , 594 -5, 776 - 75, 727 -30, 189 - 7,540 

-163,393 - 17, 920 -21 ,648 -1.8 -2.3 - 1.6 - 1.4 4) Gas Guzzl er Tax - Extreme Case. - 1.9 - 1.5 
% Di ff . . . . .. . .... . . .. ..... .. . . - 1. 9 -1.8 

- 33,142 -4 ,809 -5 ,065 -64,683 -21, 065 -,5,008 
5) Carbon Tax - Moderate Case . .. .. -153,899 - 19, 127 -1.6 - 1.6 - 1.9 - 1.1 - 1.1 

% Diff. .. . . . . ..... . . . .. ....... - 1.8 - 1.9 -2.8 

-18,405 -4 , 505 - 5,673 -61 , 222 - 28, 825 - 11, l 10 
6) GST - Moderat e Case .... . ....... - 144,788 -15,049 - 1.8 - 1.8 - 1.5 - 2.1 

% Di ff .... . • . .. . • . •.... .. .. , . . -1. 7 -1.5 - 1.6 - 1.5 

-12,066 -14,583 - 3, 118 - 3,860 -47, 712 -19, 663 -4 ,419 
7) Gas Guzzler Tax - Moderate Case -105,419 -1.2 - 1.4 - 1.D -0 .8 

% Di ff . .. . . ........ . . . ........ - 1.2 - 1.2 - 1.3 -1.0 

8) Motor Fuel Tax - Moderat e Case. -85 , 557 -10,252 -15,818 - 3, 186 -3,405 -32,428 -15, 133 -5, 334 
-1.1 -1.0 -0 .8 - 1.0 % Di ff .. ..... ... . ... . ........ . - 1.0 - 1.0 - 1.4 - 1.0 

::.::·. ;·;::. 

TABLE 2 

Regional Impacts of Alternative Government Policies Ranked by Relative Severity of National Impa ct 

Alternative Polici es Canada British Columbia Alber t a Saskatchewan Mani toba Ontar i o Quebec Atlant ic 

Cumulat ive Difference from Base Case For 1990 to 2005 

Manufacturi ng Output {$81 Mi 11 ion) 

1) GST - Extreme Case ........ . ... . -121, 142 -1 1, 505 -5 , 380 -1 , 154 -3,020 -66 , 492 -30,2 07 - 3,384 % Di ff . ..... . ...... . . . . . ...... - 7.2 -,5.8 -5.7 - 7.6 -7.2 -7.3 - 7. 5 - 7.D 
2) Carbon Tax - Extreme Case ...... -114,540 -10,761 -5,5 15 - 1,051 - 2,894 - 3,342 % Di ff . • . • .•.. • ........ , ..•... -,5 .8 --6. 4 -5 .8 -63,453 -27,5 24 -,5. 9 -,5. 9 -7.0 -6.8 -6.9 
3) Gas Guzzler Tax - Extreme Case. -44,616 -3,4 02 - 1,948 - 380 -l , 142 % Di ff .......•...•.. • . •• ...... -2.7 - 2.0 - 2.1 - 2.5 

-26,316 -10 , 348 - 1,081 
-2.7 -2.9 - 2. 6 - 2.2 

4) GST - Moderate Case ••.•..•.•. • . -42, 327 -3,4 70 - 1,527 -382 % Di ff .....•.••...... . ....••.• -2.5 -2.1 -1.6 -2 .5 
- l, 138 -24, 125 -10,561 - 1, 124 

-2.7 - 2.6 - 2.6 -2.3 5) Carbon Tax - Moderate Case . .... -30,829 -2,694 - 1,269 % Di ff ........ . . . .. . ........ .. -1.8 - 1.6 -1.3 
- 303 -791 -17,488 - 7, 337 -948 - 2.0 -1.9 -1.9 - 1.8 -2.0 6) Gas Guzzler Tax - Moderate Case -26,434 -2, 165 -1,220 % Diff. ......... . ......... .. .. - 1.6 -1.3 - 1.3 
- 233 -,555 -15 , 268 -6, 199 -684 -1.5 -1.6 - 1.7 - 1.5 -!. 4 7) Motor Fuel Tax - Extreme Case .. -24, 758 -2,6 17 

% Diff ............. . .......... -1.5 -1.5 
- 1,466 -259 -5 41 -1. 6 - 1.7 -12,857 -,5, 093 -925 

8) Motor Fuel Tax - Moderate Case. -9,886 -1, 058 
-1.3 -1.4 -1.5 - 1.9 

% Di ff •.••• • •. . ....••.... • . •.• -0.6 -0.6 
-,, 10 -99 -0. 6 -0 . 7 -212 -5, 076 - 2, 449 -382 

~ .. •..: --0 .s --0.6 --0. 6 --0 .8 
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Appendix 

TABLE 3 

Regional Impacts of Alternative Government Policies Ranked by Relative Severity of Natlonal Impact 

Alternative Policies 
Canada British Columbia Alberta Saskatchewan Manitoba Ontario Quebec Atlantic 

Cumulative Difference from Base Case For 1990 to 2005 
Mining Output ($81 Million) 

1) Carbon Tax - Extreme Case ... .. . -52,570 
%D1ff. .. . .................... -10.6 -3,646 

-7.3 
-37,018 

-13 .9 
-3, 169 

-8 .6 
- 1, 348 

-7.2 
-4,549 - 1,387 - 1,454 

-6.5 -5 .3 - 5.1 
2) GST - Extreme Case . . ........... -27,790 

% Diff.............. .. ... . . .. . -5.6 -2,591 
-5.2 

-15,427 
-5.8 

-2,068 
-5.6 

-1,026 
-5.5 

-3,835 -1,471 - 1, 373 
-5.5 -5.6 -4.8 

3) Motor Fuel Tax - Extreme Case .. -17,400 
% Di ff........... . . . .......... -3.5 -l, 120 

-2.2 
-12,494 

-4 .7 
-1,173 

-3 .2 
-420 
-2 .2 

-1,451 
-2.1 

-405 
- 1.5 

-337 
-1.2 

4) Carbon Tax - Moderate Case ... .. -17,343 
% Di ff... ... ...... . ... ........ -3.5 

-963 
- 1.9 

-13,339 
-5.0 

-1,068 
-2.9 

-356 
-1.9 

-1,124 
-1.6 

-253 
-1.0 

-240 
--0.8 

5) GST - Moderate Case............ -7,992 
% Di ff.. . ... .. ... ............. -1.6 

-681 
- 1.4 

-4,621 
-1.7 

-619 
- 1.7 

-281 
-1.5 

-1,063 
-1.5 

-392 
-1.5 

-3 37 
-1. 2 

6) Gas Guzzler Tax - Extreme Case. -7,567 
% Di ff........................ -1.5 

-627 
-1.3 

-4, 456 
-1. 7 

-580 
-1.6 

-261 
-1.4 

-985 
-1.4 

-362 
- 1.4 

-296 
-1.0 

7) Motor Fuel Tax - Moderate Case. -6,093 
% Di ff....................... . -1.2 

-415 
--0.8 

-4, 178 
-1.6 

-430 
-1.2 

-162 
--0.9 

-578 
--0.8 

-176 
--0. 7 

- 154 
--0. 5 

8) Gas Guzzler Tax - Moderate Case -5,131 
% Diff........................ -1.0 

-436 
--0.9 

-2,994 
-1.1 

-390 
-1.1 

-179 
-1.0 

-673 
-1.0 

-249 
-1.0 

-209 
--0. 7 

:•. ..:= 
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ABLE 4 

Regional Impacts of Alternative Government Policies Ranked by Relative Severity of National Impact 

Altern ative Policies Canada British Columbia A 1 berta Saskatchewan Manitoba Ontario Quebec Atla nt ic 

Cumulative Difference from Base Case For 1990 to 2005 

Population (000 IS) 

1) GST - Moderate Case ...•• •.•. .•. 0 -65 -147 128 - 326 -405 796 18 
% Di ff ................ . ....... 0.0 --0 .1 --0 .3 0.8 -1.8 --0 .2 0.7 0.0 

2) GST - Extreme Case .•...•••.•••. a -527 -562 316 -853 -1,276 2,937 -35 
% Di ff . .. .... , ... ············· 0.0 --0.9 -1.3 1.9 -4.6 -0.8 2.6 --0 .1 

3) Gas Guzzler Tax - Moderate Case 0 -3 4 -156 120 -168 -441 851 -172 
% Di ff ......... · . . ··· ··· · ····· 0.0 --0 .1 -0.4 0.7 -0.9 -0.3 0.8 -0.4 

4) Gas Guzzler Tax - Extreme Case. a -35 -235 186 -257 -737 1,303 -225 
% Di ff ........ ·,·············· 0.0 -0 .1 -0.5 1.1 -1. 4 -0.4 1.2 -0.6 

5) Motor Fuel Tax - Moderate Case. 0 -31 -308 85 -166 -210 762 -131 
% Di ff ......... ·,·········· · · · a.a -0.1 --0. 7 0.5 -0.9 -0 .1 0.7 -0.3 

6) Motor Fuel Tax~ Extreme Case .. 0 -193 -903 176 -428 -534 2,278 -396 
% Di ff ................ ······ ·· 0.0 --0. 3 -2.1 1.0 -2.3 -0.3 2.0 -1.0 

7) Tax - Moderate Case ..... 0 -151 -1,331 110 -105 -354 2,314 -483 Carbon o.o -0.3 -3.0 0.6 -0 .6 --0 .2 2.0 -1.3 % Di ff ............... ·,···•··• 

8) Carbon Tax - Extreme Case .•..•. 0 -218 -2 ,952 475 -857 -934 5,139 -652 0.0 -0.4 -6.7 2. 8 -4.6 -0.6 4.5 -1.7 % Di ff ............... ·· · ······ 
... .. ,· 
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· · ·ty 1 National Impact 
TABLE s ked by Relative Severi 0 

Regional Impacts of Alternative Government Policies Ran _ 

Alternative Policies 

· t b Ontario Quebec Atl ant ic h an Mani o a 
Canada British Columbia Alberta Saskatc ew ~ 

from Base Case For 1990 to 2005 Cumulative Difference 

Real Personal Disposable Income ($81 Mi 11 i on) 
-57,594 -23 ,889 -28,528 -15, 743 

-34,419 -25,157 -9,225 
-7.4 -2 .6 -1. 7 -7. 1 1) Carbon Tax - Extreme Case . .. ... -189, 178 

-4.5 -5. 0 
Qi ff .......... ...... .. ..... . -3.3 -4.8 

-27 ,758 -15,562 
-7 ,790 -10, 005 -54,557 

Case . . -177, 305 -30,974 -38,537 -4.7 -2.4 -2.0 -3.9 2) Motor Fuel Tax - Extreme 
--0. 7 -4.2 

l, Qi ff ........ .. ... . .......... -3.1 -4.4 
-30,594 

-10,143 -13, 075 -32,352 -6,255 
-28,932 -40, 197 -1.4 --0. 5 -7.5 3) GST - Extreme Case ............. -150,104 -5.4 -6.2 

% Qi ff ...•...... . •. ..•.. . ..... -2.5 -4.1 -7 .0 

-4,070 -5,290 -39,076 -13,243 -2,305 
4) Carbon Tax - Moderate Case . .••. -99,278 -18,983 -17,934 

-2.5 -1. 7 -1.0 --0. 6 
-1.8 -2 .7 -3.1 -2.2 Ji Oi ff ..•.. ... ......... . ..... . 

-11,348 -3,145 -4,547 -38,870 -13,840 -3,405 
5) Gas Guzzler Tax - Extreme Case. -86,444 -12,499 -2.2 -1. 7 -1.0 --0. 9 

-2.0 -1. 7 % Qi ff. ....................... -1.5 -1.8 

-9,795 -2,935 -4, 332 -20, 924 -10,073 -11,050 
6) GST - Moderate Case., . . , .. , ... . --04,690 -7,582 

-1.6 -2.0 --0.9 --0. 7 -2.8 
% Diff .. ...................... -1.1 -1.1 -1. 7 

-fJ0,025 -9,970 -12,070 -2,494 -3,279 -19,929 -10,287 -4,247 7) Motor Fuel Tax - Moderate Case. 
- 1.5 --0. 9 --0.8 -1.1 % Qi ff. ... . .......... . ........ -1.1 -1.4 -2 .1 -1.3 

- Moderate Case -41, 756 -6, 797 -6,094 -1, 665 -2,587 -18,557 -6,450 -347 8) Gas Guzzler Tax 
--0. 9 -1.2 --0.8 --0 .5 --0 .1 % Diff .......... .... , .... ... , , --0. 7 -1.0 -1.1 

.;::-:- :··:,: .;::;:::::::::::.;:;:;:;:::: .. ::::.::::::: ·=::.,,,:::,•,::::,•,: •..• ::,:,: ••.. • '':;.: .... : ..... : .. : ::;.;·:·::;:;. •-,--·,: '•'···=···:·:::::::::::>:;:-·: .. _:,.••. -:-:-::;.;.:::· :-:· ·· .•.;.•,'.,:-::;. .·. ·-·:·-·.·-· ;,:-

•: .; 

TABLE 6 
Regional Impacts of Alternative Government Policies Ranked by Relative Severity of National Impact 

Alternative Policies Canada British Columbia Alberta Saskatchewan Manitoba Ontario Quebec Atlantic 

Cumulative Difference from Base Case For 1990 to 2005 

Housing Starts 

1) GST - Extreme Case •............ -425,521 -115,343 -73,790 -1,219 -22,663 -224,958 41,399 -28,949 % Diff. ....................... -16.1 -23.2 -25.8 -2 .2 -33.5 -23.0 7.4 -13 .4 
2) Carbon Tax - Extreme Case .•.... -260,318 -82,406 -64,885 14,898 -17,385 -180,753 % Diff. ....................... -9.8 -15.6 -23.5 25.3 121,319 -51, 104 -25.7 -18.4 21.8 -23.6 3) Motor Fuel Tax - Extreme Case .. -191,935 -54,885 -54,819 1,352 -14,813 "Qi ff ........................ -7 .2 -11.1 -19 .9 2.4 -91,006 75,796 -53,568 -21.9 -9.3 13.6 -24.7 4) GST - Moderate Case •••.•••••... -115,817 -21,718 -18, 174 2,519 -14,007 % Di ff, ...... ,, ...... ,, ...... . -4.4 -4.4 -6.6 4.5 -60,264 -7,528 3,255 - 20.7 -6.2 -1.4 1.5 5) Carbon Tax - Moderate Case ••... ~0,435 -31,860 -46,249 9,850 % Di ff .. , ..•.• . •. ,,., ....... ,. -3.0 -6.4 -16 .8 17.4 

-784 -56,277 98,105 -53,219 -1.2 -5.7 17.5 -24.5 6) Gls Guzzler Tax - Extreme Case. -71,022 -8,517 -21, 775 7,943 " Qi ff ••.•••.••••••••.•.•..... -2.7 -1.7 -7.9 -11,574 -70,305 58,544 14.D -17 .1 -35,339 
7) Motor Fuel Tax - Moderate Case. -53,805 -10,826 -7.2 12.3 -15.3 

% Oiff .................. . ..... -2.0 -2.2 
-25,731 1,837 ~.522 -9.7 3.2 -12.5 

-24,006 33,340 -18,897 
8) Gas Guzzler Tax - Moderate Case -40,799 -6,058 -2.5 6.0 ~.7 % Oiff ························ -1.5 -1.2 

-13,604 5,224 ~.609 -4.9 9.2 -39,791 47,586 -25,545 .. ; .. ; ::·:.:::-::.:: ./:;·_.::;:·:.·'.·:;:·· .. · ·:;;:;·;.• .. ::::.:.:.· -12.7 -4.1 8.5 -11.8 
;.;,;::::::: 
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TABLE 7 

Energy Summary for GST Moderate Case 
(Differences from Reference Case) 

%CH 

YEARS 1990 TO 
199Q 192S ZOOO zoos zoos 

New Energy Tdxes(S Mill ions) 0 2,546 4,009 5,954 NC 

Heavy Fuel Oil Price ($1990, BBL) 20 26 33 41 5.0 Difference o o o o 38.0 

Motor Gdsoline Price(l990 Cents/Litre) 55 59 67 81 2.6 Difference o 0 o o 25.5 

Naturdl Gas Price ($1990/GJ) 3 4 5 7 5.9 Difference o o o 0 NM 

Codl Price ($1990/GJ) 2 2 2 2 1.3 Difference o o o o NM 

Electricity Price ($1990/GJ) 10 12 13 13 1.6 Difference o 1 1 1 NM 

Motor Vehicle Sales (Thousdnds) 1,439 1,693 1,790 1,906 1.9 Difference l -31 -10 -7 NM 

Compdct Car Sales (Thousands) 650 755 801 924 2.4 Difference o -24 -9 -5 NM 

Total Kilometres Trdve 1 ed (Mi 11 ions) 245,609 276,283 303,913 324,894 1.9 Difference -5 -3, 771 -5,353 -6,338 -60.7 

Nuclear Cdpacity (Megdwatts) 12,369 15,969 15,947 17,747 2.4 Difference o o o 900 NC 

Natural Gas Demand (Petajoules) 2,948 3,419 3,602 3,718 1.6 Oi fference -3 -16 -22 -39 -19.6 

Electricity Demand (Petajoul es) 1,742 1,967 2,170 2,318 1.9 Difference 7 -51 ~ -156 NM 

Petroleum Demand (Petajoules) 3,608 3,745 3,890 3,844 0.4 Difference -3 -40 -38 -75 -25.0 

Motor Gasoline Demand (Petajoules) 1,195 1,222 1,252 1,247 0.3 Difference o -12 -17 -20 -50.3 
Road Diesel Demand (Petajoules) 335 417 469 494 2.6 Difference o -4 -4 -6 -22.9 

. ::·:·-· ,. .. -.;:. ·.;•:•.• :-.· ........ . ....... . ·.-:: .· . .-:-. ·:: ... 
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