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o one likes paying taxes, but,

as Oliver Wendell Holmes

once said, they are the price
we pay to live in a civilized society.
While the tax system finances most of
the physical and social infrastructure
provided by the public sector, taxes
can erode the economic foundation
for both the public and the private
sectors. Taxes influence a wide range
of economic decisions because they
alter the prices consumers pay, and
producers receive, for the goods and
services that are produced and
consumed in a society. A tax drives a
wedge between the value of an asset
or service to society and the return
the owner or provider receives. These
tax wedges distort economic decisions,
leading to an allocation of resources
that, generally speaking, is less
productive or beneficial to society as a
whole. Collecting taxes also involves
large public administration costs and
imposes compliance costs on the
private sector. Fairness also matters:
taxes should not impose a heavy
burden on those least capable of
shouldering them.

In sum, taxes are needed to finance the public
expenditures that are essential for a prosperous
and just society, but most of all taxes need to be
good — that is, they should impose low collection
and compliance costs, cause minimal distortions
of economic decisions, and fairly distribute the

burden on taxpayers. Balancing these objectives in
choosing the overall level of taxation and the mix
of taxes is, however, a major public policy
challenge. Economists have contributed to the
formulation of tax policy by:

* providing theoretical frameworks and empirical
analyses of how the tax burden is shifted from
those who nominally pay the tax to those who
actually bear the burden of the tax through
changes in the prices at which they sell or purchase
goods and services;

* measuring the cost of administering and
complying with taxes; and

e analyzing the impact of taxes on the level and
growth of economic activity.

In this Commentary, we contribute to the third
aspect of tax policy analysis by measuring the
welfare losses imposed on Canadians when
provincial governments raise additional tax
revenue. We do this by measuring the marginal
cost of public funds (MCF) — a measure of the
loss incurred by a society in raising an additional
dollar of tax revenue from a particular tax source.
Thus, the focus of our analysis is on the costs that
taxes impose on society through the reallocation
of resources from more to less productive uses. It
is important to emphasize that we focus on the
marginal cost of raising tax revenue, as opposed to
the average or total cost, because most public
policy decisions are concerned with marginal —
that is, relatively small — adjustments to policies,
such as whether to reduce the personal income tax
rate by one or two percentage points, as opposed
to all-or-nothing decisions, such as whether to
eliminate the personal income tax. Even when
public decisions involve substantive changes in the
levels of taxation, the marginal cost of raising tax
revenues indicates the most beneficial directions
for pursuing tax reforms.

The marginal cost of production is a key

element in business decisions: firms cannot make
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responsible for any errors or omission.

Commentary 324

/1



C.D. Howe Institute

good decisions about how to produce goods, or
what prices to charge for them, without knowing
the marginal cost of production. The marginal
cost of public funds is the public sector analogue
to the marginal cost of production for the private
sector. Governments need to produce tax
revenues, and they need to know how to raise
these revenues at the lowest possible cost.
Knowledge of the marginal cost of raising tax
revenue is also important in evaluating public
expenditure programs because the marginal
benefit of such programs needs to be balanced
against the marginal cost of financing them
through higher taxes. We hope that, one day, the
marginal cost of public funds will play the same
role in public decision-making that the marginal
cost of production plays in private sector decisions.

Although this Commentary is concerned with
the costs of taxation, we do not focus on the
compliance and administration costs of the tax
system. These costs are usually fixed, at least to
some degree, and do not increase very much if
there is a small increase in the amount of revenue
collected. Also, we do not devote a great deal of
attention to the distributional effects of taxes,
although we recognize that this is extremely
important in designing the overall tax transfer
system. Taxes that impose a heavy burden on low-
income individuals are also costly taxes from a
social perspective. The MCF concept can be used
to combine equity or distributional concerns with
efficiency effects in a summary measure of the
total cost to society of raising tax revenues.
However, in this paper we focus solely on the
efficiency effects of taxes in measuring the MCF
of the corporate income tax, personal income tax,
and sales taxes.

We begin by explaining what the marginal cost
of funds means and how it can be used to evaluate
tax policies and public expenditure programs. We
show how the concept of the marginal cost of
public funds is related to the slope, or curvature,
of a government’s Laffer curve — a curve that
shows the amount of tax revenues that can be
collected at different tax rates. We stress the effects
of a tax change on all sources of tax revenues, as

[2

well as the effects on future tax revenues, in
measuring the MCE

We then present estimates of the marginal
cost of public funds for provincial governments
for corporate income tax, personal income tax,
and provincial sales tax. We focus on the provinces
because they, and local governments, are the big
spenders, accounting for around 60 percent of
program spending by all levels of government. In
addition, the variation in tax rates across provinces
and over time provides an ideal laboratory in
which to estimate the tax sensitivities of tax
bases — the parameters at the heart of our
MCF calculations.

Our estimates are based on an econometric
study of the tax sensitivity of provincial tax bases
(Dahlby and Ferede 2011), which is available as a
working paper on the C.D. Howe website. In that
study, we show that higher provincial corporate
income tax rates erode provincial corporate tax
bases by deterring investment and encouraging
tax-planning measures. Since provincial corporate
income tax bases are highly mobile, both
interprovincially and internationally, they are
highly sensitive to tax, and thus the MCF for
provincial corporate income taxes is very high.
The MCEF for provincial personal income taxes is
lower than that for provincial corporate income
taxes, however, in all provinces except Quebec,
while the lowest MCF is that for provincial
sales taxes.

In the penultimate section, we discuss some of
the policy implications that flow from our
computations of the MCEF for both the federal
and provincial governments. Our results indicate
that the cost of raising additional tax revenue
through corporate and personal income tax
increases is high, and that significant welfare gains
would flow from reducing provincial corporate
income taxes along with a revenue-neutral switch
to higher provincial sales taxes in Alberta, British
Columbia, Manitoba, New Brunswick, and
Quebec. In the other five provinces, a cut in the
corporate income tax rate in 2006 would have
increased the present values of their total tax
revenues and, therefore, would not have required
an offsetting increase in provincial sales taxes.
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Another implication of our results is that
governments should use expenditure restraint to
rebalance their budgets because it is likely that
some expenditure programs cannot generate
benefits at the margin that would cover the marginal
cost of financing them. Our results strongly
endorse the cuts to the federal corporate income
tax rate that have taken place over the past eight
years and that are scheduled for 2011 and 2012.

Another reason provincial governments should
not try to solve their fiscal problems by increasing
personal and corporate income tax rates is that
doing so would erode these bases, which the
provinces share with the federal government. Our
results indicate that an increase in the provincial
corporate income tax rate that would raise an
additional dollar of tax revenue for the province
would lower the present value of federal tax
revenue by an amount that ranges from $0.78 in
Manitoba to $2.09 in Quebec, while an additional
dollar of provincial personal income tax revenue
would reduce federal revenue by $0.75 in Quebec
and $0.89 in the other provinces. Our computations
also indicate that the equalization grant formula
might reduce drastically the perceived MCF of
provinces that receive these grants. Reducing the
size of the fiscal gap the equalization program fills
or tying the formula used to calculate the grants
less closely to provincial tax bases would reduce
the potential bias in the recipient provinces’
perceived MCE

In the final section, we summarize our main results.

The Concept of the Marginal Cost of
Public Funds

Taxes influence economic decisions. Generally
speaking, more tax revenue can be obtained from
a tax base only by giving up some of the private
sector activity that generates that tax base. For
example, personal income taxes reduce income-
generating activity because they create disincentives

to work, save, and invest. Increasing a provincial
retail sales tax will reduce retail activity in a
province by increasing the incentive to engage in
cross-border shopping. The efficiency loss from
the reallocation of resources caused by tax increases
is reflected in the shrinkage of the tax base.

Of course, taxes can help to improve the
allocation of resources by reducing activities that
generate harmful externalities — that is, where the
private cost to an individual or firm of engaging in
an activity is less than its full social cost because
part of the cost is borne by a third party. While
economists generally support the use of taxes to
control the effects of harmful externalities, here we
are concerned with three broad taxes — corporate
income taxes, personal income taxes, and
provincial sales taxes — whose primary function
is to raise revenue and which play only a minor
role in offsetting externalities because they do
not focus on a narrow range of externality-
producing activities.

When the tax rate increases, it shrinks the tax
base by encouraging tax avoidance or tax evasion —
the percentage increase in tax revenue then is less
than the percentage increase in the tax rate. For
example, if a government raises a tax rate by 10
percent and the private sector responds by
reducing the amount of the taxed activity by 2
percent, the government’s tax revenue will increase
by 8 percent, not 10 percent. The efficiency loss
from the reallocation of resources in the economy
due to a tax is reflected in this shrinkage of the tax
base. To illustrate how this phenomenon affects
the calculation of the marginal cost of public
funds, because the 10 percent tax rate increase
generates only an 8 percent increase in tax
revenue, the cost of raising that last, or marginal,
dollar of tax revenue is 10/8, or 1.25. In other
words, at the existing tax rate, raising an additional
dollar of tax revenue costs society $1.25.!

The notion that taxes create a deadweight loss
or excess burden has been one of economists’

1 This is only an approximation of the MCE since a 10 percent tax rate increase is not a marginal increase. But using a 10 percent change,
instead of an infinitesimal increase, allows us to illustrate the concept using simple arithmetic. For a more rigorous treatment of the

foundation of the MCE, see Dahlby (2008, chap. 2).
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insights since at least the time of Adam Smith,
who, in the Wealth of Nations, described the
deleterious effects of a window tax that was levied
in his time. Homeowners boarded up windows in
their houses or built new houses with fewer
windows to reduce the amount of tax they would
have to pay, which impaired living conditions. In
this way, the burden of the window tax exceeded
the tax revenue collected by the government. The
MCEF concept builds on Smith’s insight and is a
way of quantifying the additional excess burden
imposed on the economic system as additional tax
revenue is raised.

If the size of the tax base were not affected by
the tax rate, then a 10 percent increase in the tax
rate would increase tax revenue by 10 percent, and
the MCF would be 1.00 — that is, the cost to
society of raising an additional dollar of tax
revenue is $1.00. As previously noted, however, in
almost all cases we expect the tax base to shrink
when the tax rate increases and, therefore, the
MCEF usually is greater than 1.00. It is even
possible for the MCF of a tax to be less than 1.00
if it reduces the production and consumption of
products with harmful externalities, or if a tax rate
increase on one base causes other tax bases to
expand as taxpayers shift their activities to the
lower-taxed bases. Indeed, the MCEF for the
corporate income tax in Quebec has been less
than 1.00 because higher corporate income tax
rates have led to a larger personal income tax base.
(We discuss the interaction between tax bases and
the implications for the MCF in more detail below.)

There is a direct connection between the MCF
and the slope of the so-called Laffer curve — the
curve that shows the amount of tax revenue that
can be raised at various tax rates.? Usually, the
Laffer curve is portrayed as having an inverted U
shape, implying that it has both upward and
downward sloping sections (see Figure 1). If the
tax base is highly tax sensitive, perhaps because it

is easy to switch to non-taxed activities or
commodities, or if the tax rate is very high, then a
tax rate increase might lead to a reduction in total
tax revenue. Conversely, a tax rate reduction
might lead to an increase in tax revenue. For
example, if a government is at point D, on the
downward-sloping section of the Laffer curve in
Figure 1, and it increases its tax rate by 10
percent, the tax base will shrink by more than 10
percent, causing total tax revenue to decline.
Conversely, a small tax rate reduction at the same
point will cause the base to increase by a larger
percentage, leading to an increase in total tax
revenue. Thus, on the downward-sloping section
of the Laffer curve, a tax rate reduction will
improve social welfare because taxpayers will
benefit from the lower tax rate and the government
will have more revenue with which to provide
more public services or be able to cut other taxes.
At the same time, the MCF of a government on
the downward-sloping section of the Laffer curve
is not well defined since the government can raise
more revenue through a tax rate reduction.

If, however, the government is near, but not at,
point C — the top of the Laffer curve — and it
increases the tax rate by a small amount, it will
impose an additional burden on taxpayers while
raising very little additional tax revenue. Some
taxpayer pain with virtually no revenue gain
implies that the cost of an additional dollar of tax
revenue is very high — indeed, infinite if the
government is at point C on the curve. Since the
marginal benefit to society from additional tax
revenue is rarely, if ever, infinite, a government
should operate on the upward-sloping section of
the Laffer curve, such as at points A or B. Generally
speaking, we expect the MCF to increase as the
tax rate increases because, as Figure 1 illustrates, a
given tax rate increase generates smaller increments
in tax revenue at higher tax rates. This is reflected
in the declining slopes of the tangents to the

2 The notion that a higher tax rate can lead to lower tax revenue is often attributed to the US economist Arthur Laffer — and thus the
relationship is popularly known as the Laffer curve — although the phenomenon was noted as early as 1776 by Adam Smith in 7%e
Wealth of Nations, by Alexander Hamilton in The Federalist Papers, by the French economist-engineer Jules Dupuit in 1844, and by

John Maynard Keynes.
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Figure 1: The Laffer Curve
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Laffer curve as the tax rate increases from t' to
to t’. The key point is that raising more tax
revenue through tax rate increases usually comes
at an increasing marginal cost. Figure 2 therefore
shows the MCF curve that corresponds to the
stylized Laffer curve in Figure 1.

Importantly, governments can use the MCF
concept to help make tax policy and expenditure
decisions. With regard to tax policy, the basic idea

is that governments should try to raise revenue
from the least costly sources of tax revenue.’ If the
MCEF of one source of tax revenue (say, personal
income tax) is higher than that of another source
of tax revenue (such as sales tax), then there is a
potential efficiency gain from a revenue-neutral
tax reform that lowers the personal income tax
rate and raises the sales tax rate. For example, if
the MCF of personal income tax is 1.50 and the

3 They should bear in mind, however, that different taxes have different compliance and administration costs that might fall on different

segments of the population.
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MCEF for provincial sales tax is 1.25, then shifting
a dollar of tax revenue from the former to the
latter will result in a net gain for society of 0.25.
Of course, the change in the distribution of the
tax burden should be taken into account in
assessing the overall impact of the tax reform, but
a large differential in the MCF of various taxes
indicates that potentially large efficiency gains are
to be had from tax reform, which would justify
measures to ameliorate any undesirable changes in
the distribution of the tax burden, such as
refundable tax credits for low-income individuals.
With regard to expenditure decisions, the fact
that additional spending sooner or later must be
funded by additional tax revenue implies that the
marginal benefit from an additional dollar spent
on a public program should be greater than or
equal to the MCF for the taxes that will be used
to finance it. To illustrate, suppose that spending
an additional dollar on a transportation project
generates $1.15 in direct benefits to individuals
because the project shortens their commuting
time. In that event, additional spending on the
transportation project would be worthwhile if the
MCEF is equal to 1.00. Suppose, however, that the
government must finance the spending with an
increase in personal income tax, and the MCF for
the tax is 1.50. The cost of raising an additional
dollar of tax revenue is thus $1.50, which exceeds
the additional direct benefit to taxpayers from the
expenditure ($1.15), so that additional spending
on the transportation project would not be
warranted on a cost-benefit basis. In short, the
marginal benefit from public spending has to
exceed the MCEF for the tax that is used to finance
the spending if expanding the program is to be
justified on a cost-benefit basis. If the MCF
exceeds the marginal benefit from the spending
program, then the expenditure program should be
cut until the marginal benefit from the last dollar
spent on the program is at least as large as the

MCE Another way of saying this is that the
threshold marginal benefit for public expenditure
programs will be higher the higher is the
government’s MCE*

The preceding example also illustrates how
governments should evaluate productivity-
enhancing public expenditures. Suppose the
transportation project not only reduces commuting
time, with a marginal benefit of $1.15 for each
additional dollar spent on the project; it also
allows firms to ship more products to an export
market at a lower cost. This increase in economic
activity would generate additional income, which,
in turn, would generate additional tax revenue for
the government. Suppose the project generates
$0.25 in after-tax income and $0.10 in additional
tax revenue for each additional dollar spent on the
project on top of the $1.15 in direct benefits from
reduced commuting time. For the purposes of
cost-benefit analysis, each additional dollar of tax
revenue should be valued at the MCF because it
can reduce or displace the need to raise additional
costly tax revenue. In this example, the total
marginal benefit from an additional dollar spent
on the project is 1.15 + 0.25 + (1.50)(0.10) = 1.55,
and additional spending on the transportation
project would be worthwhile because the total
marginal benefit, 1.55, exceeds the MCE, 1.50.

While a tax’s MCF is directly related to the tax
sensitivity of its tax base, tax bases are often
interrelated, in the sense that an increase in the tax
rate on one base can either increase or reduce
other tax bases. For example, the personal income
tax rate might affect individuals” decisions about
whether or not to incorporate their businesses. If
the rate increases, more individuals might find it
advantageous to incorporate their businesses to
shelter or delay their business income from the
personal income tax. Thus, a personal income tax
rate increase might increase the size of the
corporate income tax base and shift some of the

4 See Dahlby (2009) for an example of how the MCF can be used in cost-benefit analysis and how it raises the threshold return that programs

or policies have to meet.
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government’s tax revenues from the personal
income tax to the corporate income tax. If a tax
rate increase causes taxpayers to shift their
activities in ways that expand the government’s
other tax bases, then the MCF for that tax will be
lower than it otherwise would be because of the
additional tax revenue that it generates from the
expansion of the other tax bases. In other cases, a
higher tax rate on one base will erode other tax
bases. For example, a personal income tax increase
might reduce the incentive to work, causing a
reduction in hours worked and income earned.
Consumption spending will decline, leading to
lower sales tax revenue. When a tax rate increase
erodes other tax bases, as well as causing its own
base to shrink, then the MCF will be
correspondingly higher because of the reductions
in tax revenue from other tax bases. The key point
in evaluating the effect of any tax rate increase,
and measuring the MCEF for a tax, is that we need
to assess its impact on total tax revenue, not just
on the revenue generated from that tax source.

Another important point to stress is that it
almost always takes several years for a tax base to
adjust fully to a change in the tax rate. This is
particularly true for the corporate income tax, as
businesses gradually adjust their levels of
investment and, in some cases, their production
locations in response to a tax rate change. Thus,
the short-run decline in a tax base in response to a
tax rate increase might be considerably smaller
than the long-run decline that occurs after
individuals and firms have had time to adjust fully
their consumption and business plans. For this
reason, in calculating the MCF we focus on the
effects of a tax rate increase on the present value of
the stream of total tax revenue it will generate,
rather than on the current or short-term effects,
because a government’s effective budget constraint
is its intertemporal one, which requires that an
additional dollar of program spending be financed
by an additional dollar of tax revenue, both
measured in present value terms.

Commentary 324

The Provincial Governments’ MCF

In this section, we list some of our key
assumptions in calculating the MCEF of the
provincial governments — for a brief description of
how we calculated the MCEF, see the Appendix.
Specifically, we assumed that:

* changes in the rates of corporate income tax,
personal income tax, and provincial sales tax
do not affect property tax revenues and other
tax revenues;

* the burden of the corporate income tax, personal
income tax, and provincial sales tax is borne by
residents of the province — that is, there is no
interprovincial or international shifting of these
tax burdens;

e the interactions between the tax bases of the
provincial and federal governments are not
incorporated; and

* the non-tax distortions in the economy, such as
the rate of involuntary unemployment, are not
affected by increases in these taxes.

Table 1 shows our calculations of the provincial
governments’ MCEF for the three tax bases in
2006. In line with expectations concerning the tax
sensitivity of provincial business tax bases, the
MCEF for corporate income tax is very high. We
did not compute the MCF for corporate income
tax for Nova Scotia, Ontario, Prince Edward
Island, or Saskatchewan because these four
provinces are on the downward-sloping section of
the Laffer curve with respect to their corporate
income tax rates. In these provinces, a reduction
in the corporate income tax rate would increase
the present value of the provincial government’s
total tax revenue, and a reduction in the corporate
income tax in 2006 would have had a welfare-
improving effect. For the other provinces, the
MCEF for the corporate income tax ranges from
40.83 in Alberta to 2.25 in Manitoba.

In Quebec, the MCF for the personal income
tax exceeds that for the corporate income tax (for
reasons we discuss below), while in Manitoba the
MCF for these two taxes is about the same. In
four other provinces — Alberta, British Columbia,
New Brunswick, and Newfoundland and
Labrador — the MCEF for the corporate income tax
exceeds that for the personal income tax.

|7
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Table 1: The Marginal Cost of Public Funds for Corporate Income Tax, Personal Income Tax,

and General Sales Tax, Provincial and Federal Governments, 2006

Corporate Income Tax Personal Income Tax General Sales Tax
marginal cost of public funds ($)
British Columbia 11.64 1.83 1.13
Alberta 40.83 1.45 1.00
Saskatchewan * 1.86 1.13
Manitoba 2.25 2.16 1.13
Ontario * 2.16 1.15
Quebec 2.57 3.85 1.15
New Brunswick 4.30 2.22 1.15
Nova Scotia * 2.46 1.15
Prince Edward Island * 2.31 1.21
Newfoundland & Labrador 30.31 2.54 1.15
Federal Government 1.71 1.17 T

As well, the MCF for the corporate income tax
varies widely from year to year, as Figure 3 shows
for British Columbia. Here, we did not compute
the MCF for the period from 1972 to 1981
because a reduction in the tax rate would have
increased the present value of the province’s total
tax revenue. This was also the situation in 1984,
1994 to 1998, 2001, and 2004. In the other years
in which the MCF for the corporate income tax
had positive values, it ranged from 0.96 in 1982
to 184.39 in 2000. The reason for these wide
fluctuations is the large year-to-year changes in
corporate income tax’s share of total tax revenue in
British Columbia — in other words, random
fluctuations in the size of the corporate income
tax base produced large year-to-year variations in
our computed MCE Using a five-year moving
average for the tax shares reduces the variations in
the MCF somewhat, but year-to-year variations
are still quite large: 12.22 in 2002, 8.87 in 2003,
7.48 in 2004, 6.14 in 2005, and 8.70 in 2006.
Nevertheless, the main point is clear: the cost of
increasing provincial tax revenue through a

/8

corporate tax rate zncrease is very high, and in
some provinces a corporate tax rate reduction
would increase the present value of the
government’s total tax revenue.

As for personal income tax, the MCF in 2006
ranged from 1.45 in Alberta to 3.85 in Quebec,
and were generally higher in the Atlantic
provinces than in the three western provinces; for
Ontario, the MCF was 2.16. Figure 4 shows how
the MCF for the personal income tax has varied in
Ontario since 1972. During the mid-1990s it
exceeded 2.50; in 1994 and 1995 it exceeded
3.00. These calculations indicate that, even in
Canada’s largest province and industrial heartland,
the cost of raising additional revenue through the
personal income tax has been relatively high.

The lowest MCF was that for provincial sales
tax, ranging from 1.00 in Alberta to 1.21 in
Prince Edward Island. Alberta’s MCF was low, of
course, because that province does not levy a
general sales tax. In addition, our results show that
an increase in provincial sales tax does not have a
significant effect on other provincial tax bases,
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Figure 3: The MCF for the Corporate Income Tax, British Columbia, 1982-2006
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implying that, in Alberta, the MCF from
introducing a small sales tax would be 1.00, much
lower than the MCEF for either the corporate or
personal income tax in that province.’

Figure 5 shows the MCF for both the corporate
income tax and personal income tax for Quebec
over a 35-year period. From 1978 to 1983,
however, we could not compute the MCEF for the
personal income tax because a reduction the
personal income tax rate would have increased the
present value of total tax revenue. Note also that
the MCF for the corporate income tax was less
than 1.00 in the mid-1980s because our econometric
model indicates that an increase in the corporate
income tax rate would have increased the personal
income tax base, resulting in a significant increase
in revenue from personal income tax, given
Quebec’s high personal income tax rates.®
Subsequent adjustments in the rates of both
corporate and personal income tax, however, have
narrowed the gap between the two taxess MCE

Although we have focused on the provinces,
some of our regression results also can be used to
compute the federal government’s MCF for the
corporate income, personal income, and sales

taxes. Ottawa’s MCF is, of course, important in
itself for the purposes of tax policy and expenditure
evaluation, but comparing it with that of
provincial governments also provides a measure of
the vertical fiscal imbalance in the federation. Our
estimates of the federal government’s MCF for the
corporate and personal income taxes, shown in
the last row in Table 1, are 1.71 and 1.17,
respectively — substantially lower than that for any
province, since the corporate and personal income
tax bases are much more sensitive to provincial
than to federal taxes.” Our estimate of the MCF
for a federal sales tax, at 1.11, is similar to the
provincial governments’ MCF because we
assumed the tax bases sensitivities to be the same
and the only differences in the computations of
the federal and provincial sales tax MCF are due
to variations in their tax shares. Since, in recent
years, the federal government has cut corporate
income, personal income, and sales tax rates, it is
useful to consider Ottawa’s overall MCF as a
weighted average of these three taxes, with weights
based on their relative shares of federal tax
revenue. The resulting weighted average MCF for
the federal government was 1.26 in 2006.°

Our econometric analysis (Dahlby and Ferede 2011) does not indicate that the corporate and personal income tax bases are less sensitive to
sales tax increases in provinces with a harmonized sales tax than in provinces that levy a retail sales tax, where business inputs are included in
the tax base. Therefore, our MCF calculations for sales taxes are the same for both harmonized and retail sales taxes, even though previous
studies (such as Smart and Bird 2009; and Dahlby and Ferede 2009) have found that retail sales taxes have a negative effect on business
investment and economic growth. In view of the latter results, we continue to endorse the policy of switching from a retail sales tax to a
harmonized sales tax.

Although Quebec levies a high marginal tax on its residents’ incomes, the federal personal income tax rate is reduced by 16.5 percent because
of the Quebec abatement, an arrangement whereby Quebec receives a lower federal transfer in exchange for increased tax room. However, the
lower federal personal income tax rate does not reduce Quebec’s MCF from an increase in the personal income tax rate because it is the
provincial tax rate, not the combined federal and provincial marginal tax rate, that determines the province’s MCE On the other hand, an
increase in Quebec’s personal income tax rate has a lower effect on federal revenue than does an increase in any other province because of the
Quebec abatement.

It should be noted that our measure of the tax sensitivity of the federal personal income tax base is not as precisely estimated as the tax
sensitivities of the federal corporate income tax base or the provincial corporate and personal income tax bases; therefore, one should place a
large “confidence interval” around it.

It is interesting to compare our regression-based results for the federal government’s MCF with those obtained by Baylor and Beauséjour
(2004) using a dynamic computable general equilibrium model. If we convert their marginal distortionary loss calculations into estimates of
the MCE they obtain an MCF of 1.40 for the corporate income tax, 1.30 for the personal income tax, and 1.10 for a consumption tax. Our
estimates of the MCF for the corporate income tax are somewhat higher than theirs, but, as we noted above, our estimates vary considerably
from year to year because of fluctuations in the business tax base. Our results for the MCF for the personal income tax are somewhat lower
than either those by Baylor and Beauséjour or computations from the early 1990s by Dahlby (1994). Finally, our estimates for the sales tax
are very similar to the results of Baylor and Beauséjour for a consumption tax. They also compute a weighted average MCF of 1.30, which is
remarkably close to our weighted average of 1.26 and the same as Dahlby (2009) computes for Canada using a dynamic growth model with
public sector debt. While there are differences in the estimates of the MCE our estimates are based on a regression model of the tax
sensitivities of the three tax bases, while earlier results are based on simulation models using “best guess” estimates of the key parameters that
affect tax sensitivities.

[ 10 Commentary 324



Independent e Reasoned ® Relevant

C.D. Howe Institute

Figure 5: The MCF for the Corporate Income Tax and Personal Income Tax, Quebec, 1972-2006
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Policy Implications

In broad terms, we find that provincial corporate
income tax has the highest MCF and sales tax the
lowest, which is consistent with research on the
distortionary effects of taxes in Arnold (2008) and
Johansson et al. (2008). Further, there would have
been significant welfare gains in 2006 from
reductions in provincial corporate income tax
rates, with a revenue-neutral switch to higher
provincial sales taxes, in Alberta, British
Columbia, Manitoba, Quebec, and New
Brunswick. In the other five provinces, a cut in
the corporate income tax rate would have
increased the current value of total tax revenue
and, therefore, would not have required an
offsetting increase in provincial sales tax.

This endorsement of a greater emphasis on sales
taxes is consistent with advice many economists
have given over the years, but governments usually
have firmly resisted this policy option because of
the perceived regressivity of sales tax. Indeed, the
adverse distributional effects of sales tax are a
concern, and provinces need to take measures to

protect vulnerable groups, such as low-income
seniors, if they choose to rely more on such a tax.
Nonetheless, data on annual total consumption
spending by income level — typically used in tax-
incidence studies — overstate sales tax regressivity,
since ratios of consumption to income vary less by
income when longer periods are used to measure
the incidence of the sales tax. That said, the
potential gains from a greater emphasis on sales
tax revenue are so large that provincial government
officials and the public should carefully consider
this option. If it should prove politically infeasible,
however, then another option, which would yield
welfare improvements in every province except
Quebec,’ is to reduce corporate income tax rates
with offsetting revenue-neutral increases in personal
income tax rates. Since our econometric model
indicates that an increase in the corporate income
tax rate increases the personal income tax base,
such a move would help to reduce the MCF for
the corporate income tax, especially in Quebec,
where the personal income tax rate is high.

9  The situation in Quebec is anomalous because of that province’s high personal income tax rates combined (until recently) with relatively low

corporate income tax rates.
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Over the next few years, the federal and
provincial governments will have to exercise fiscal
restraint to eliminate deficits. Since our results
indicate that the cost of raising additional tax
revenue through corporate and personal income
tax increases is high, governments accordingly
should look first at expenditure cuts or, at least,
expenditure freezes to rebalance their budgets
because it is likely that there are programs that
cannot generate benefits at the margin that exceed
the marginal cost of financing them. (Borrowed
dollars have to be financed by future tax increases
that have a high MCE) In particular, our results
strongly endorse the cuts to the federal corporate
tax rates that have taken place over the past eight
years and scheduled for 2011 and 2012. They also
mean that the provinces should not try to restore
fiscal balance by increasing provincial corporate
tax rates.

Vertical Tax Externalities

Another reason provincial governments should
not try to solve their fiscal problems by increasing
tax rates is that doing so would erode the tax bases
that the provinces share with the federal government.
Indeed, all the major tax bases — personal income,
corporate income, and sales and excise taxes — are
taxed by both levels of government. When two
levels of government levy taxes on the same or
similar tax bases, an increase in the tax rate
imposed by one level normally (but not always)
will reduce the revenue the other level can collect
at its existing tax rate because the tax base shrinks
when the combined tax rate increases. Our results
indicate that an increase in the provincial
corporate income tax rate that would raise an
additional dollar of tax revenue for a provincial
government would lower the current value of
federal tax revenue by an amount that ranges from

$0.78 in Manitoba to $2.09 in Quebec, while an

additional dollar of provincial personal income tax
revenue would reduce the present value of federal
revenue by $0.75 in Quebec and by $0.89 in the
other provinces. Further, the vertical tax externality
is relatively minor for provincial sales taxes: an
additional dollar of provincial sales tax revenue
would reduce federal revenue by only $0.10.
Thus, if provinces tried to resolve their fiscal
problems through corporate or personal income
tax increases, they would only exacerbate the
federal governmentss fiscal situation. Canadians
taxpayers would not benefit if their provincial
governments simply passed the fiscal hot potato
to Ottawa.

If the provinces ought not to raise income taxes
to solve their fiscal problems and if expenditure
restrain is difficult in view of the inexorable
spending increases on health care, should higher
federal transfers to the provinces be part of the
fiscal adjustment policy? Our results provide
qualified support for maintaining, if not
increasing, cash transfers to provinces under the
Canada Health Transfer and Canada Social
Transfer programs, which are to be renewed in
2014, since the federal government’s MCF is
lower than those of the provincial governments. In
that sense, it would be better for Ottawa to raise
taxes, or forgo program spending, than for the
provinces to raise corporate or personal income
taxes if they are unable to accomplish fiscal
adjustment solely through expenditure restraint.
Renegotiating these cash transfers, however, would
involve a number of other important issues, such
as whether or not the transfers should increase
automatically each year, which might create a bias
toward higher provincial expenditures, including
higher negotiated wage settlements. Finally, the
lowest-cost way to finance rising healthcare costs
would be to increase sales taxes. Though
unpopular, such a move would force the provinces

10 When a province increases corporate and personal income tax rates, it shrinks these tax bases, thus lowering the amount of revenue the

federal government can collect at constant rates. Furthermore, our econometric results do not indicate that there is any offsetting increase in

federal tax revenues from increases in the tax bases of other provinces when a given province increases its tax rate. The effect on federal tax

revenue of an increase in the provincial corporate income tax rate varies considerably across provinces because the total effect includes the
effect on federal personal income tax revenue as well as the effect on federal corporate income tax revenue, and there are large variations in

the relative sizes of the corporate and personal income tax bases among the provinces.
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Table 2: The Perceived Marginal Cost of Public Funds for Corporate Income Tax, Personal Income Tax,

and General Sales Tax, Provinces Receiving Equalization Payments, 2006

Corporate Income Tax Personal Income Tax Provincial Sales Tax
marginal cost of public funds ($)
British Columbia 1.17 0.99 1.02
Saskatchewan 1.44 0.94 1.01
Manitoba 1.27 1.01 1.01
Quebec 0.83 1.44 1.04
New Brunswick 0.95 1.01 1.02
Nova Scotia 1.59 1.06 1.02
Prince Edward Island 1.69 1.03 1.07
Newfoundland & Labrador 1.14 1.07 1.02

to undertake much needed reforms of their
healthcare systems.

Fiscal Equalization

What about expanding transfers under the
equalization program to reduce fiscal pressures on
recipient provinces? One major concern with
making the equalization program more generous
is that it might reduce the provinces’ perceived
MCE because equalization compensates provinces
through higher transfers if their tax bases decline
as a result of a tax rate increase. As Smart puts it,
“the [equalization] grants in effect subsidize
increases in distortionary taxes by equalization-
receiving governments” (2007, 1208). He finds
that, when deficiencies in fiscal capacity that are
equalized increase from 50 percent to 100 percent,
the recipient provinces’ average effective tax rates
increase by about seven percentage points.

If we modify the computations of the MCF to
account for the increase in equalization payments
a province receives if it raises its tax rate and its tax
base then declines, we find that the MCF for both
corporate and personal income tax declines greatly
(see Table 2). Three provinces — Nova Scotia,
Prince Edward Island, and Saskatchewan — that
were on the negatively sloped sections of the
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Laffer curve for the corporate income tax rate,
according to our calculations presented in Table 1,
now would be on the upward-sloping section of
the curve, and their MCFs would range from 1.44
for Saskatchewan to 1.69 for Prince Edward
Island. Note also that the MCEF for the corporate
income tax in Quebec now would be less than 1.0.
Similar, though less dramatic, reductions would
occur in the MCF for personal income tax for the
equalization-receiving provinces. In short,
equalization transfers create a significant downward
bias in the perceived MCF of recipient provinces.
Is inducing higher tax rates by equalization-
receiving provinces a good thing? Models
developed by Kéthenbiirger (2002) and Bucovetsky
and Smart (2006) show that, by inducing higher
rates of taxation, an equalization grant formula
can offset the downward pressure on tax rates
caused by interprovincial tax competition for
mobile tax bases. Smart concludes, however, that
the effects of tax competition within the
federation on tax rates are negligible, so that
equalization grants cannot be interpreted as
(however unintentional) a corrective device for tax
competition, and the tax-raising effect of the grants
is deleterious to consumer welfare (2007, 1,210),
a conclusion that is consistent with our own
finding of little evidence that tax rates in other
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provinces affect a given province’s tax base
(Dahlby and Ferede 2011). Consequently, we
conclude that, to the extent that recipient
provinces tax policies are affected by the
equalization grant formula, they underestimate
the marginal cost of raising provincial tax revenue.
When we compare the actual MCF in Table 1
with the perceived MCF in Table 2 and add
Smart’s empirical results on the effects of the
equalization formula on provincial tax rates, we
conclude that making the equalization formula
more generous might simply lead to higher
provincial tax rates, which would come at a high
social cost. Reducing the size of the fiscal gap that
is filled through the equalization program would
reduce the potential bias in the recipient
provinces perceived MCE

Conclusions

The marginal cost of public funds is an important
concept that should be used in evaluating
governments’ tax policies and expenditure
programs. We estimate that, in 2006, the marginal
cost of public funds for corporate income tax was
very high in six provinces, ranging from 40.83 in
Alberta to 2.25 in Manitoba. We did not compute
the MCF for Nova Scotia, Ontario, Prince
Edward Island, and Saskatchewan, however,
because a reduction in the corporate income tax
rate in these provinces would have increased the
present value of their government’s total tax
revenue, and a reduction in the corporate income
tax in 2006 would have had a welfare-improving
effect. For personal income tax, the MCF in 2006
ranged from 1.45 in Alberta to 3.85 in Quebec;
only in Quebec was the MCEF for corporate
income tax lower than that for personal income
tax. The lowest MCF was that for provincial sales
tax, ranging from 1.00 in Alberta to 1.21 in
Prince Edward Island.

Although we focused on the provincess MCEF,
we also calculated the marginal cost of public
funds when the federal government raises its tax
rate. The federal government’s MCF for the
corporate and personal income tax in 2006 was
1.71 and 1.17, respectively, which was
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substantially lower than that for any province,
while the MCF for an increase in the goods and
services tax, at 1.11, was similar to the provincial
governments’ MCEF for an increase in the general
sales tax. The weighted average MCF for the
federal government was 1.26.

Our results indicate that the cost of raising
additional tax revenue through corporate and
personal income tax increases is high, and that
there would be significant welfare gains from
reducing provincial corporate income taxes, with a
revenue-neutral switch to higher provincial sales
taxes in Alberta, British Columbia, Manitoba,
New Brunswick, and Quebec. In the other five
provinces, a cut in the corporate income tax rate
would have increased the present value of total tax
revenue and, therefore, would not have required
an offsetting provincial sales tax increase.

Another implication of our results is that
governments should use expenditure restraint,
rather than increases in corporate and personal
income tax rates, to solve their fiscal problems,
not only because it is likely that some expenditure
programs are unable to generate benefits at the
margin that would cover the marginal cost of
financing them, but also because increasing tax
rates would erode the tax bases that the province
share with the federal government.

Our results also strongly endorse the cuts to the
federal corporate income tax rate that have taken
place over the past eight years and that are
scheduled for 2011 and 2012. We find that an
increase in the provincial corporate income tax
rate that would raise an additional dollar of
provincial tax revenue would lower the present
value of federal tax revenue by an amount that
ranges from $0.78 in Manitoba to $2.09 in
Quebec. Similarly, an additional dollar of
provincial personal income tax revenue would
reduce federal revenue by $0.75 in Quebec and
by $0.89 in the other provinces.

Finally, equalization transfers might reduce
significantly the perceived MCEF for the provinces
that receive these grants. Reducing the size of the
fiscal gap that is filled through the equalization
program would reduce the potential bias in the
recipient provinces perceived MCE
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Appendix: Calculation of the MCF
Based on Estimates of the Sensitivity
of Tax Bases to Tax Rate Changes

For a detailed description of how we compute the
MCE, see Dahlby and Ferede (2011). Here, we
provide a brief summary. For a given province in a
given year, the marginal cost of public funds for
tax base 7 is computed according to the formula

MCF, = — 1

where s is tax base 7’s share of total tax revenue for
the province, 7; is the tax rate imposed on tax base
i, and Hji is is the present -value weighted average
of the change in tax base j with respect to a one
percentage point increase in the tax rate on tax
base i."" Hj reflects the own-tax base change when
its tax rate increases, and H; (with j not equal to 7)
measures the interdependence of the tax bases —
specifically, the effect of an increase in tax rate 7 on
tax base j.

The key behavioural components of the MCF
are the Hj parameters, which we estimate using
regression equations based on annual panel data
for the 10 Canadian provinces for the period
1972-2006 for the corporate income tax, the
personal income tax, and the sales tax. We find
that the effect of a tax increase on its own base,
the Hi, was negative and statistically significant
for all three taxes. A one percentage point increase
in corporate income, personal income, and sales
tax rates was associated with 2.3, 0.76, and 0.63

percent reductions, respectively, in their tax bases
in the short run. The corresponding long-run
percentage reductions were higher: 15.50, 3.65,
and 1.82, respectively. The corporate income tax
exhibited the largest tax-sensitivity parameter (in
absolute value) and the sales tax the smallest,
which is in line with the expectation that the
corporate income tax base is the most tax
sensitive, in part because interprovincial and
international tax-base shifting is possible through
the use debt financing and transfer pricing and
because, in the long run, higher corporate income
taxes discourage corporate investment, ultimately
leading to a lower corporate tax base. On the
other hand, the sales tax base is relatively tax
insensitive, although the base is eroded through
cross-border shopping and other tax-avoidance
and tax-evasion measures. The only statistically
significant cross-base effect is that of a corporate
income tax rate increase on the personal income
tax base, and this effect is positive.

We calculated the si parameters from the share
of total tax revenue — defined as the sum of
provincial income taxes, consumption taxes,
property and related taxes, and other taxes — for
the corporate income tax, personal income tax,
and provincial sales tax in each province in each
year. In all provinces (except Alberta, which has
no provincial sales tax), these three taxes represent
a significant share of total tax revenue. The tax
rates we used in the analysis are the general
provincial corporate income tax rate, the
provincial marginal tax rate levied on the top tax
bracket, and the provincial sales tax rate.

11 The percentage reduction in the tax base increases over time as taxpayers find ways to adjust to a tax rate increase. Because the government’s
intertemporal budget constraint depends on the present value of its tax revenue and expenditure, the A parameter reflects the present value
of the reduction in the tax base, which is between the short-term, and ultimate long-term, percentage change in the tax base.

Commentary 324

/15



C.D. Howe Institute

References

Arnold, Jens. 2008. “Do Tax Structures Affect Aggregate
Economic Growth? Empirical Evidence from a Panel of
OECD Countries.” OECD Economics Department
Working Paper 643. Paris: Organisation for Economic
Co-operation and Development.

Baylor, Maximilian, and Louis Beauséjour. 2004. “Taxation
and Economic Efficiency: Results from a Canadian
CGE Model.” Working Paper 2004-10. Ottawa:
Department of Finance.

Bucovetsky, Sam, and Michael Smart. 2006. “The Efficiency
Consequences of Local Revenue Equalization: Tax
Competition and Tax Distortions.” Journal of Public
Economic Theory 8 (1): 119-44.

Dahlby, Bev. 1994. “The Distortionary Effect of Rising
Taxes.” In Deficit Reduction: What Pain; What Gain?
Policy Study 23, edited by William B.P. Robson and
William M. Scarth. Toronto: C.D. Howe Institute.

—. 2008. The Marginal Cost of Public Funds: Theory and
Applications. Cambridge, MA: MIT Press.

—.2009. “Once on the Lips, Forever on the Hips: A
Benefit-Cost Analysis of Fiscal Stimulus in OECD
Countries.” Backgrounder 121. Toronto: C.D. Howe
Institute. Available online at

heep://www.cdhowe.org/pdf/backgrounder_121.pdf.

Dahlby, Bev, and Ergete Ferede. 2009. “Tax Cuts, Economic
Growth, and the Marginal Cost of Public Funds for
Canadian Provincial Governments.” Working Paper.
Edmonton: University of Alberta, Department of
Economics.

—. 2011. “The Effects of Tax Rate Changes on Tax Bases
and the Marginal Cost of Public Funds for Provincial
Governments.” Online Working Paper. Toronto: C.D.
Howe Institute.

Johansson, Asa, Christopher Heady, Jens Arnold, Bert Brys,
and Laura Vartia. 2008. “Tax and Economic Growth.”
OECD Economics Department Working Paper 620.
Paris: Organisation for Economic Co-operation and
Development.

Kéthenbiirger, Marko. 2002. “Tax Competition and Fiscal
Equalization.” International Tax and Public Finance 9
(4): 391-408.

Smart, Michael. 2007. “Raising Taxes through
Equalization.” Canadian Journal of Economics 40 (4):
1188-1212.

Smart, Michael, and Richard Bird. 2009. “The Impact on
Investment of Replacing a Retail Sales Tax with a
Value-Added Tax: Evidence from Canadian
Experience.” National Tax Journal 62 (4): 591-609.

C.D. Howe Institute Commentary®© is a periodic analysis of, and commentary on, current public policy issues. Barry Nortis and James Fleming edited
the manuscript; Yang Zhao prepared it for publication. As with all Institute publications, the views expressed here are those of the author
and do not necessarily reflect the opinions of the Institute’s members or Board of Directors. Quotation with appropriate credit

is permissible.

To order this publication please contact: Renouf Publishing Company Limited, 5369 Canotek Road, Ottawa, Ontario K1J 9]3; or the
C.D. Howe Institute, 67 Yonge St., Suite 300, Toronto, Ontario M5E 1]8. The full text of this publication is also available on the Institute’s

website at www.cdhowe.org.

/16

Commentary 324



RecenT C.D. Howe INSTITUTE PUBLICATIONS
.|

March 2011 Ragan, Christopher. “Fixing Canada’s CPI: A Simple and Sensible Policy Change for Minister Flaherty.”
C.D.Howe Institute e-brief.

February 2011 Hrudey, Steve E. Safe Drinking Water Policy for Canada — Turning Hindsight into Foresight. C.D. Howe Institute
Commentary 323.

February 2011 Bergevin, Philippe, and William B.P. Robson. The Costs of Inflexible Indexing: Avoiding the Adverse Fiscal Impacts
of Lower Inflation. C.D. Howe Institute Commentary 322.

February 2011 Ragan, Christopher. Precision Targeting: The Economics — and Politics — of Improving Canada’s
Inflation-Targeting Framework. C.D. Howe Institute Commentary 321.

February 2011 Bruce, James P. “Protecting Groundwater: The Invisible but Vital Resource.” C.D. Howe Institute
Backgrounder 136.

February 2011 Laurin, Alexandre, and William B.P. Robson. A Faster Track to Fiscal Balance: The 2011 Shadow Budget.
C.D. Howe Institute Commentary 320.

January 2011 Melino, Angelo. Moving Monetary Policy Forward: Why Small Steps — and a Lower Inflation Targer — Make
Sense for the Bank of Canada. C.D. Howe Institute Commentary 319.
January 2011 Poschmann, Finn. What Governments Should Do in Mortgage Markets. C.D. Howe Institute Commentary 318.

January 2011 Calmes, Christian, and Raymond Theoret. “Lifting the Veil: Regulation and Shadow Banking.” C.D. Howe
Institute e-brief.

January 2011 Richards, John. “School Dropouts: Who Are They and What Can Be Done?” C.D. Howe Institute e-brief.

December 2010 Longworth, David. “Warding Off Financial Market Failure: How to Avoid Squeezed Margins and Bad
Haircuts.” C.D. Howe Institute Backgrounder 135.

December 2010 Moore, Kevin D., William Robson and Alexandre Laurin. Canada’s Looming Retirement Challenge: Will Future
Retirees Be Able to Maintain Their Living Standards upon Retirement? C.D. Howe Institute Commentary 317.
December 2010 Green, Andrew, and Michael Trebilcock. The Eco-Fee Imbroglio: Lessons from Ontario’s Troubled
Experiment in Charging for Waste Management. C.D. Howe Institute Commentary 316.

November 2010  Allan, David C., and Philippe Bergevin. The Canadian ABS Market: Where Do We Go From Here? C.D. Howe
Institute Commentary 315.

November 2010  Peters, Jotham, Chris Bataille. Nic Rivers and Mark Jaccard. Zaxing Emissions, Not income: How to
Moderate the Regional Impact of Federal Environment Policy C.D. Howe Institute Commentary 314.

November 2010  Bliss, Michael. Critical Condition: A Historian’s Prognosis on Canada’s Aging Healthcare System.
C.D. Howe Institute 2010 Benefactors Lecture.

November 2010  Laurin, Alexandre, and William B.P. Robson. “The Public Sector Pension Bubble: Time to Confront the
Unmeasured Cost of Ottawa’s Pensions.” C.D. Howe Institute e-brief.

November 2010  Landon, Stuart, and Constance Smith Paid Energy Prices and Alberta Government Revenue Volatility.
C.D. Howe Institute Commentary 313.

October 2010 Bergevin, Philippe, and David Laidler. Puzting Money Back into Monetary Policy: A Monetary Anchor for
Price and Financial Stability. C.D. Howe Institute Commentary 312.

SUPPORT THE INSTITUTE

For more information on supporting the C.D. Howe Institute’s vital policy work, through charitable giving or membership,

g y g giving
please go to www.cdhowe.org or call 416-865-1904. Learn more about the Institute’s activities and how to make a donation at
the same time. You will receive a tax receipt for your gift.

A REPUTATION FOR INDEPENDENT, NONPARTISAN RESEARCH

The C.D. Howe Institute’s reputation for independent, reasoned and relevant public policy research of the highest quality is
its chief asset, and underpins the credibility and effectiveness of its work. Independence and nonpartisanship are core Institute
values that inform its approach to research, guide the actions of its professional staff and limit the types of financial
contributions that the Institute will accept.

For our full Independence and Nonpartisanship Policy go to www.cdhowe.org.



C.D. Howe Institute Canadian Publication Mail Sales
67 Yonge Street Product Agreement #40008848

Toronto, Ontario
M5E 1]8



