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PREFACE 
Since 2000, the tax expenditure report has been separated into two documents. 
This document, Tax Expenditures and Evaluations, is published on an annual basis. 
It provides estimates and projections for broadly defined tax expenditures as well as 
evaluations and descriptive papers addressing specific tax measures. This year’s edition 
includes a paper entitled “Marginal Effective Tax Rates on Business Investment: 
Methodology and Estimates for Canadian and US Jurisdictions.” 

The companion document, Tax Expenditures: Notes to the Estimates/Projections, was 
published in 2004. It is a reference document for readers who wish to know more about 
how the estimates and projections are calculated and who want descriptions of or 
information on the objectives of particular tax expenditures. New tax expenditures, as 
well as changes to existing tax expenditures, since last year’s report are described in 
the relevant section of this document. 

 





 

 

PART 1 
TAX EXPENDITURES: 

ESTIMATES AND PROJECTIONS 
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INTRODUCTION 
The principal function of the tax system is to raise the revenues necessary to fund 
government expenditures. The amount of revenue raised is determined to a large extent 
by tax bases and tax rates. It is also a function of a range of measures—special tax rates, 
exemptions, deductions, rebates, deferrals and credits—that affect the level and 
distribution of tax. These measures are sometimes called “tax expenditures” because they 
have an impact on government revenue (i.e. they have a cost) and they reflect the policy 
choices of the Government. 

In order to determine these tax expenditures, it is necessary to establish a “benchmark” 
tax structure that applies the relevant tax rates to a broadly defined tax base—
e.g. personal income, business income or consumption. Tax expenditures are then 
measured as deviations from this benchmark. Reasonable differences of opinion exist 
about what should be considered a normal part of the tax system and hence about what 
should be considered a tax expenditure. For example, a deduction for expenses incurred 
in earning income is generally considered as part of the benchmark and thus not as a tax 
expenditure. But, in some cases, the deduction may confer some personal benefit, making 
its classification ambiguous. 

This report takes a broad approach and includes estimates and projections of the revenue 
loss associated with all but the most fundamental structural elements of the tax system, 
such as the progressive personal income tax rate structure. As a result, this includes not 
only measures that may reasonably be regarded as tax expenditures but also other 
measures that may be considered as part of the benchmark tax system. The latter are 
listed separately under “memorandum items.” For instance, the dividend gross-up and 
credit is listed under this heading because its purpose is to reduce or eliminate the double 
taxation of income earned by corporations and distributed to individuals through 
dividends. Also included under this heading are measures for which there may be some 
debate over whether they should be considered as tax expenditures or where data 
limitations do not permit a separation of the tax expenditure and benchmark components 
of the measure. This approach provides information on as full a range of measures 
as possible. 
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Caveats 
Care must be taken in interpreting the estimates and projections of tax expenditures in 
the tables for the following reasons. 

 The estimates and projections are intended to indicate the potential revenue gain 
that would be realized by removing individual tax measures. They are developed 
assuming that the underlying tax base would not be affected by removal of the 
measure. However, this is an assumption that is unlikely to be true in practice as 
the behaviour of economic agents, overall economic activity and other government 
policies could change along with the specific tax provision.  

 The cost of each tax measure is determined separately, assuming that all other tax 
provisions remain unchanged. Many of the tax expenditures do, however, interact 
with each other such that the impact of several tax provisions at once cannot generally 
be calculated by adding up the estimates and projections for each provision. 

 The federal and provincial income tax systems interact with each other to various 
degrees. As a result, changes to tax expenditures in the federal system may have 
consequences for provincial tax revenues. In this publication, however, any such 
provincial effects are not taken into account—that is, the tax expenditure estimates 
and projections address strictly the federal tax system and federal tax revenue. 

 In the case of the harmonized sales tax in effect in Nova Scotia, New Brunswick, and 
Newfoundland and Labrador, only the federal cost of the tax expenditures is reported.  

The tax expenditure estimates and projections presented in this document are developed 
using the latest available taxation data. Revisions to the underlying data as well as 
improvements to the methodology can result in substantial changes to the value of a 
given tax expenditure in successive publications. In addition, estimates and projections 
for some tax measures, such as the half inclusion rate on capital gains, are particularly 
sensitive to economic parameters and hence may also differ significantly from one 
publication to the next. 
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WHAT’S NEW IN THE 2005 REPORT 
A number of new tax measures have been proposed or legislated since last year’s report 
and others have been modified. These are described below. 

Personal Income Tax  
Adoption Expense Tax Credit 

Objective: This measure provides tax recognition to parents for costs that are 
unique to the decision to adopt a child. (Budget Plan, 2005) 

 
In order to provide tax recognition of the exceptional costs of adoption, Budget 2005 
proposed a 16% non-refundable tax credit to recognize specified adoption expenses, up 
to a maximum of $10,000. 

This measure, which applies for the 2005 and subsequent taxation years, allows adoptive 
parents to claim a range of eligible expenses such as adoption agency fees, legal 
expenses, and travel and living expenses for the child and the adoptive parents. 

Basic Personal Amount 
Budget 2005 increased the basic personal amount, the amount that all Canadians may 
earn without paying federal income tax, to $10,000 by 2009, and made corresponding 
increases to the amount for a dependent spouse or common-law partner and the 
equivalent amount for an eligible dependant.  

Child Disability Benefit 
Budget 2005 increased the maximum annual Child Disability Benefit to $2,000 from 
$1,681 per child beginning in July 2005.  

Disability Supports Deduction 
Budget 2005 proposed to expand the list of expenses eligible for the disability supports 
deduction, introduced in Budget 2004, to include costs such as job coaches, deaf-blind 
interveners and Braille note-takers. 

Disability Tax Credit 
Budget 2005 proposed a number of changes to the disability tax credit (DTC), including: 

 Extending eligibility for the DTC to individuals who face multiple restrictions that 
together have a substantial impact on their everyday lives.  

 Amending the DTC to ensure that more individuals requiring extensive life-sustaining 
therapy on an ongoing basis are eligible. 



 

12 

Medical Expense Tax Credit 
Budget 2005 proposed to double the maximum amount of medical and disability-related 
expenses that can be claimed by caregivers to $10,000 from $5,000. 

Non-Taxation of Veterans’ Income Support Benefit 

Objective: The provision recognizes that these benefits provide a basic level of 
support to veterans. 

 
Beginning in 2006, as part of the modernization package for Canadian Forces veterans 
and their families, veterans may be eligible to receive the Canadian Forces Income 
Support Benefit. This tax-free benefit provides income support to those who have 
completed rehabilitation and are able to work, but who have not yet found employment. 

Non-Taxation of the Veterans’ Disability Award 

Objective: The provision recognizes that these benefits compensate for the 
non-economic effects of a veteran’s service-related disability. 

 
Beginning in 2006, as part of the modernization package for Canadian Forces veterans 
and their families, veterans may be eligible to receive a tax-free lump-sum Disability 
Award payment. This compensates Canadian Forces veterans for the non-economic 
effects of a service-related disability, such as pain and suffering, functional loss, and the 
loss of enjoyment of life. It will replace the current veterans’ Disability Pension for those 
with new service-related disabilities. 

Refundable Medical Expense Supplement 
Budget 2005 increased the maximum amount of the refundable medical expense 
supplement to $750 from $571 per year. 

Registered Pension Plan and Registered Retirement Savings Plan Limits 
Budget 2005 increased the limits for registered pension plans (RPPs), registered 
retirement savings plans (RRSPs) and deferred profit sharing plans (DPSPs) as follows: 

 The money purchase RPP annual contribution limit will be increased to $19,000 for 
2006, $20,000 for 2007, $21,000 for 2008 and $22,000 for 2009. Corresponding 
increases will be made to the maximum pension limit for defined benefit RPPs, 
bringing it to $2,111 for 2006, $2,222 for 2007, $2,333 for 2008 and $2,444 for 2009.  

 Because RPP limits are based on current year earnings while RRSP limits are based 
on prior year earnings, the RRSP limits are lagged one year behind the corresponding 
RPP limits. Accordingly, the RRSP annual contribution limit will be increased to 
$19,000 for 2007, $20,000 for 2008, $21,000 for 2009 and $22,000 for 2010.  
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 The DPSP limit will remain at one-half of the money purchase RPP limit. 

 The limits will be indexed to average wage growth, starting in 2010 for RPPs and 
DPSPs, and in 2011 for RRSPs.  

Corporate Income Tax 
Deferral of Tax on Patronage Dividends Paid by Agricultural Cooperatives  
In order to improve the capitalization of agricultural cooperatives, Budget 2005 proposed 
a measure to allow members of agricultural cooperatives to defer paying tax on patronage 
dividends they receive in the form of shares until the shares are disposed of.  

Objective: Agricultural cooperative corporations play an important role in rural 
communities. To aid their capitalization, Budget 2005 proposed to allow 
members of such cooperatives to defer paying tax on patronage dividends paid 
to them in the form of eligible shares rather than as cash distributions. 
(Budget Plan, 2005) 

 
Cooperatives can distribute earnings to their members in the form of patronage dividends, 
which are paid in proportion to the amount of business the member has undertaken with 
the cooperative. In computing its income, a cooperative may deduct patronage dividends 
paid to its members. Accordingly, income paid out in the form of patronage dividends is 
not subject to tax at the cooperative level. Patronage dividends received by a member, 
other than those received in respect of consumer goods and services, are included in the 
recipient’s income and are taxable in the year they are received. 

This measure permits eligible members of eligible agricultural cooperatives to defer the 
inclusion in income of all or a portion of any patronage dividend received as an eligible 
share until the disposition (or deemed disposition) of the share. Eligible shares must be 
issued after 2005 and before 2016.  

This measure is considered a tax expenditure because it constitutes a departure from 
the benchmark system by allowing members of eligible agricultural cooperatives to defer 
the inclusion in income of patronage dividends received in the form of shares until the 
disposition (or deemed disposition) while other patronage dividends are usually included 
in the recipient’s income and are taxable in the year they are received. 
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Goods and Services Tax  
Expanded Goods and Services Tax/ 
Harmonized Sales Tax Health Care Rebate 
Public hospitals are entitled to an 83% rebate of the goods and services tax (GST) and 
the federal portion of the harmonized sales tax (HST) that they pay on purchases used to 
provide exempt health care services. The 2005 budget announced the extension of the 
application of the 83% rebate to eligible charities and non-profit organizations in respect 
of the GST and federal component of the HST paid on purchases related to their health 
care services that are similar to those traditionally performed in hospitals. Further, 
eligible entities—including public hospitals—that incur substantially all of their 
GST/HST on goods and services for use in respect of the supply of health care services 
now qualify for the 83% rebate on all of their GST and the federal component of the HST 
that they incur. These measures have been legislated and are effective January 1, 2005.  
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THE TAX EXPENDITURES 
Tables 1 to 3 provide tax expenditure values for personal income tax, corporate income 
tax and the goods and services tax for the years 2000 to 2007.  

Estimates and projections are developed using the methodology set out in Chapter 1 of 
Tax Expenditures: Notes to the Estimates/Projections (2004).1 The economic variables 
used to develop the estimates and projections are based on the private sector average 
forecast presented in the February 2005 budget. 

The tax expenditures are grouped according to functional categories. This grouping is 
provided solely for presentational purposes and is not intended to reflect underlying 
policy considerations.  

All estimates and projections are reported in millions of dollars. The letter “S” indicates 
that the cost is less than $2.5 million, “n.a.” signifies that data is not available to support 
a meaningful estimate/projection, and a dash means that the tax expenditure is not in 
effect. The inclusion in the report of items for which estimates and projections are not 
available is warranted given that the report is designed to provide information on 
measures included in the tax system even if it is not always possible to provide their 
revenue impacts.  

Work is continuing to obtain quantitative estimates and projections where possible. 
For example, in previous years, data limitations prevented the split between the scientific 
research and experimental development and Atlantic investment tax credit of investment 
tax credits claimed in the current year but earned in prior years (carry-forwards) as well 
as investment tax credits earned in the current year but applied against prior years’ taxes 
(carry-backs). With the availability of new data, it is now possible to provide an estimate 
of the cost of these carry-forwards and carry-backs. As a result, the total cost of each of 
these measures can now be provided more accurately. 

 

                                                 
1 Available on the Department of Finance Canada website at www.fin.gc.ca. 
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INTRODUCTION 
The decision to invest is highly sensitive to the rate of return generated by the asset. 
Taxes imposed on businesses affect the rate of return and hence the amount of investment 
undertaken. While the statutory corporate income tax rate is a key indicator of how the 
tax system is affecting investment, it does not paint a complete picture. The effective tax 
rate on investment can be different because of deductions and credits available through 
the corporate income tax system as well as other taxes paid by corporations, such as 
capital taxes.  

These considerations have led to the development of what are known as marginal 
effective tax rates (METRs) in order to provide a comprehensive indicator of the impact 
of the corporate tax system on the decision to invest. METRs can also give a perspective 
on how the tax system is affecting the allocation of investment by type of asset and by 
industry. Finally, a comparison of METRs in various jurisdictions provides an indicator 
of how taxes are affecting the distribution of investment within Canada and of the 
international competitiveness of the Canadian tax system. 

Since 2000, the federal government has substantially reduced taxes on business 
investment while improving the tax structure. The motivation for these tax reductions has 
been to increase investment and productivity and ultimately raise incomes and living 
standards of Canadians. 

In a globalized economy, the impact of tax reductions on internationally mobile capital is 
a key determinant of their effectiveness. Implemented and planned tax reductions would 
result in a combined federal-provincial-territorial statutory tax rate that is considerably 
lower than its US equivalent by 2010. But when all elements of the tax system are taken 
into consideration, the Canadian advantage narrows significantly. In addition, the overall 
advantage hides large differences across jurisdictions in both countries, making it more 
difficult to assess the overall impact of the corporate tax system on competitiveness. 

Recent federal tax policy initiatives have improved the tax structure by: 

 Eliminating the federal capital tax, which is a particularly harmful way to 
raise tax revenue. 

 Applying the same rate of corporate income tax to all sectors. 

 Aligning capital cost allowances with useful lives for selected assets.  

The analysis undertaken in this study indicates, however, that variations remain in the tax 
burden on new investment across jurisdictions, assets and industries. These variations can 
distort investment choices, which harms economic performance.  
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MARGINAL EFFECTIVE TAX RATES—METHODOLOGY  
A marginal effective tax rate is a forward-looking indicator of the tax burden on new 
investment. It includes not only the statutory tax rate but also deductions and credits 
associated with purchasing capital goods (e.g. interest expense and capital cost 
allowance) and other taxes paid by corporations, such as capital taxes. A METR 
measures the extra return on an investment required to pay corporate-level taxes, 
expressed as a percentage of the total return on the investment.1 

Tax Parameters  
The METRs presented in this study capture the following elements of the tax system: 

 Statutory income tax rates.  Research and development (R&D) tax incentives. 

 Interest deductibility.  Investment tax credits. 

 Capital cost allowances.  Capital taxes. 

 Inventory accounting methods.  Retail sales taxes on capital goods. 
 
The METRs exclude property taxes and other business taxes imposed by municipal 
governments.2 The main reason for their exclusion is that part of local taxes represents a 
fee for services received, but data limitations preclude determination of the 
fee-for-service element.  

Most of the items listed above are well-known elements of the tax system, but some 
background information on capital cost allowances, inventory accounting and retail sales 
taxes is helpful in understanding their impact on METRs.  

                                                 
1 A detailed description of the METR methodology is available in Patry, A. and D. Lemay, “Marginal 

Effective Tax Rates for Canadian and US Jurisdictions: Methodology and Estimates,” Department of 
Finance Canada Working Paper, forthcoming. The pioneering work on Canadian METRs is presented in: 
Boadway, R., N. Bruce, and J. Mintz (1984), “Taxation, Inflation, and the Effective Marginal Tax Rate 
on Capital in Canada,” Canadian Journal of Economics, vol. 17, p. 262-79. The methodology and 
estimates are also discussed in McKenzie, K., M. Mansour, and A. Brûlé (1998), “The Calculation of 
Marginal Effective Tax Rates,” Working Paper 97-15, prepared for the Technical Committee on 
Business Taxation, Department of Finance Canada; Jung, J., “The Calculation of Marginal Effective 
Corporate Tax Rates in the 1987 White Paper on Tax Reform,” Working Paper 89-6, Department of 
Finance Canada. 

2 In contrast to Canada, municipalities in some US states impose sales taxes or corporate income taxes as 
well as broad-based property taxes. This is an issue in at least nine states, including California, 
New York and Pennsylvania. The amount of revenue raised appears, however, to be small relative to 
total corporate taxes imposed by the federal and state governments. 
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Capital cost allowance (CCA) is a deduction for tax purposes that recognizes the annual 
expense resulting from the depreciation of a capital asset over its useful life. CCA rates 
will therefore have an impact on the METR only to the extent that they do not accurately 
reflect the useful lives of assets. In the METR model, the useful lives of assets are 
approximated by economic depreciation rates developed by Statistics Canada.  

The choice of inventory accounting methods can influence tax liabilities. There is usually 
a lag between when goods are produced and when they are sold. Under first-in, 
first-out (FIFO) accounting, the cost of goods sold is determined by the cost of the oldest 
inventory item, i.e. the first in. As a result, in an inflationary environment, company 
profits and taxable income are higher than if the cost of goods sold were determined by 
current production costs, which would be well approximated by the last item placed in 
inventory, as it is in the last-in, first-out (LIFO) inventory accounting convention. This 
difference in taxable income results in a higher METR under FIFO accounting than under 
LIFO. Firms are permitted to use LIFO accounting for tax purposes in the US but not 
in Canada.  

Retail sales taxes are imposed not only on consumer spending but also on intermediate 
materials and capital goods used by businesses. Most retail sales tax structures provide 
some exemptions for capital goods, particularly for machinery and equipment. 
Nevertheless, the effective retail sales tax rate on capital inputs was about half of the 
nominal rate in both Canada and the US in 2000. As a result, retail sales taxes have a 
substantial impact on the METR on capital. In contrast, under value-added taxes (such as 
the goods and services tax/harmonized sales tax and the Quebec sales tax) the effective 
tax rate on capital goods is virtually zero.3 

The federal, provincial and territorial tax parameters used in the model are presented in 
Annex A and their US counterparts are presented in Annex B. 

Economic Assumptions and Caveats 
Calculation of METRs also requires making assumptions about the financial cost of 
capital and a number of other economic variables. The financial cost of capital is a 
weighted average of the return on debt and equity paid by firms. The weights are 
determined by the economy-wide debt-equity ratio of approximately two-thirds. The 
returns on debt and equity are measured in real terms (i.e. observed returns are reduced 
by the inflation rate, assumed to be 2%) and adjusted for risk. The adjustment for risk 
recognizes that suppliers of capital require a premium for investing in riskier assets, but 
in the long run expect to obtain the same real, risk-adjusted rate of return on all 

                                                 
3 The only exceptions to the zero-tax status of capital goods are road vehicles less than 3,000 kg. used by 

business in Quebec. 
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investments.4 Note that these economic assumptions are used to develop estimates for 
both Canada and the US in order to restrict Canada-US comparisons to differences in the 
tax systems in the two countries. That is, the comparisons examine the impact of applying 
the Canadian and US corporate tax systems to the same investment in Canada.  

While METRs are the most comprehensive measure of the impact of corporate taxes on 
the rate of return and hence the decision to invest, they do have two important limitations. 

 METRs are calculated on the assumption that a taxable firm makes an investment 
that is small relative to its ongoing operations. As a result, the firm can always apply 
the deductions and credits earned on a new investment against taxable income earned 
on earlier investments. Start-ups and firms suffering periodic losses face a higher 
effective tax rate over the life of the investment to the extent that they cannot make 
immediate use of deductions and credits.  

 The investment is assumed to earn just enough to pay suppliers of financial capital 
the minimum rate of return. It is assumed that a firm will only undertake investments 
that are expected to generate at least enough income (net of wages and other direct 
production costs and depreciation) to pay for the financial cost of capital and taxes. 
Projects that are expected to exceed this hurdle rate will be undertaken first, and the 
expected return on the last, or marginal, project carried out will be exactly equal to 
the financial cost of capital plus a provision for taxes. Firms investing with the 
expectation of earning more than the minimum rate of return would be particularly 
concerned about the statutory rate, since all income above the minimum return is 
taxed at the statutory rate.  

The METRs presented in this study exclude mining and the extraction of oil and natural 
gas as well as financial institutions.5 In addition, the aggregate estimates exclude the 
impact of R&D tax incentives since a relatively small number of firms receive most of 
the benefits. R&D incentives are discussed in the context of their impact on METRs in 
industries that invest intensively in R&D. Finally, the estimates apply to large firms only.  

                                                 
4 The risk-free rate of return on debt is assumed to be 6%, which is the average return on Government of 

Canada 10-year bonds over the 10-year period ending in 2004. The risk-free return on equity is not 
observed in the marketplace. It can however, be estimated by imposing the long-run condition that the 
return on debt and equity, net of personal taxes, be equal and then calculating the implicit gross-of-tax 
return on equity. Average personal tax rates of 24.9% on bonds and 16.2% on equity (dividends plus the 
effective rate on capital gains), along with 6% return on debt, imply a gross-of-tax risk-adjusted return on 
equity of 5.4%. Given a 60% share for equity financing, the weighted average return to suppliers of 
financial capital is 5.6% in nominal terms and 3.6% in real terms. 

5 Modelling natural resource industries and financial institutions raises a number of unique issues that are 
still under review. The estimates will be made public when this review is complete. 
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Measuring the Competitiveness of a Tax System 
The statutory tax rate on corporate income is often used as an indicator of how the tax 
system is contributing to retaining and attracting internationally mobile capital. It is 
readily available for international comparisons, highly visible and easily understood. 
In addition, comparisons of statutory rates provide a key measure of the incentive for 
multinational enterprises to shift taxable income across international boundaries. 

The marginal effective tax rate combines in a single measure the key elements of the 
overall corporate tax structure, including the statutory tax rate that applies on corporate 
income, factors that affect the tax base such as capital cost allowances, and 
profit-insensitive taxes such as capital and sales taxes. As a result, it is a more 
comprehensive indicator of tax competitiveness than the statutory rate. 

There are, however, circumstances in which the statutory rate is a more relevant 
indicator of competitiveness. A key assumption underlying the METR calculations is 
that the investment has an expected rate of return, adjusted for risk and inflation, equal 
to the minimum return required by the suppliers of financial capital. While this appears 
to be a reasonable assumption for firms already active in the Canadian market, it has 
been argued that foreign direct investment generates rates of return that are above the 
minimum required rate. As noted in the text, firms investing with the expectation of 
earning substantially more than the minimum return would be particularly sensitive to 
differences in statutory rates. 

These considerations suggest that it is important to consider both the statutory rate and 
the marginal effective tax rate when assessing the competitiveness of a tax system. 
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EVOLUTION OF THE NATIONAL METR IN CANADA 
In 2000, the combined federal-provincial-territorial effective tax rate on a typical 
marginal investment by a large firm was estimated to be approximately 45% (Chart 1). 
Policy decisions since 2000, together with those proposed in the 2005 federal budget, 
would have the effect of reducing the METR at the end of the federal government’s 
five-year planning horizon in 2010 by about a quarter, to just under 33%. Federal 
initiatives would reduce the METR by 9.7 percentage points, which amounts to 80% 
of the total decline from 2000 to 2010. The statutory tax rate reductions proposed in 
Budget 2005 would contribute 2.4 percentage points to the decline in the METR. 
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Since 2000, the federal government has: 

 Reduced the general corporate income tax rate from 28% to 21% and applied the 
general rate to all sources of income earned by large firms (phased in by 2007 
for resource income). 

 Legislated the elimination of the capital tax, which will be phased out by 2008. 

 Aligned CCA rates with useful lives for a number of assets, in particular computers 
as well as broadband, Internet and other data network infrastructure equipment. 

In Budget 2005, the federal government proposed a reduction in the general corporate 
income tax rate of a further 2 percentage points to 19% in 2010 and the elimination of 
the 4% corporate income surtax (equivalent to a 1.12-percentage-point reduction in 
the general rate) in 2008.  

Key tax reduction initiatives at the provincial level have been:6  

 A 50% reduction in Ontario’s capital tax by 2010 and elimination by 2012. 

 A 50% reduction in Quebec’s capital tax, financed by a 3-percentage-point increase 
in the statutory corporate income tax rate. 

 The elimination of British Columbia’s capital tax. 

 Reductions in statutory corporate income tax rates in Alberta and New Brunswick 
(4 percentage points) and in British Columbia and Manitoba (3 percentage points).  

As a result of these initiatives, the structure of taxation in Canada will improve 
substantially by 2010. Capital taxes, which are a particularly damaging way to raise 
revenues,7 will add 2 percentage points to the national METR in 2010, down from 
6.4 percentage points in 2000 (Chart 2).8 Note also that the federal corporate income 
tax METR will decline by a third from 2000 to 2010. 

                                                 
6 Mesures proposed after September 15, 2005, are not included. 
7 See “Taxation and Economic Efficiency: Results From a General Equilibrium Model,” Tax Expenditures 

and Evaluations, 2004, Department of Finance Canada. 
8 Since no substantial changes to provincial retail sales taxes on capital goods are expected over 

the 2000-2010 period, they become a larger share of the total tax burden. 
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CANADA-US COMPARISON 
The statutory rate reductions implemented since 2000, coupled with the proposed 
reductions announced in Budget 2005, would give Canada a 6.2-percentage-point 
advantage over the US by 2010 (Table 1). METR calculations show that Canada’s 
advantage is reduced to about 2 percentage points when the effect of other elements 
of the tax system on business investment is factored in9 (Chart 3). Canada’s statutory 
rate advantage is eroded by other elements of the corporate tax system, notably 
provincial/state capital taxes, investment tax credits and inventory accounting practices. 
Note also that the Canadian statutory tax rate advantage is reduced by interest 
deductibility, since deductibility is worth more in the US given the higher statutory 
tax rate.  

Table 1 
Statutory Tax Rates on Corporate Income—Canada and  
the US Combined Federal/Provincial/Territorial-State 

 Canada US 
Difference 

(Canada-US) 
 (%) (% pts) 
2000    
General income 43.4 39.4 4.1 
Manufacturing 34.7 39.4 -4.7 
Combined 39.5 39.4 0.1 
    
2010    
General income 32.2 39.4 -7.1 
Manufacturing 31.2 36.5 -5.3 
Combined 31.9 38.0 -6.2 
 
In both countries, capital cost allowances are, on average, somewhat higher than 
warranted by the useful lives of assets, thereby putting downward pressure on the 
METR.10 This effect is slightly more pronounced in the US than in Canada, which causes 
an erosion of 0.4 percentage points in Canada’s statutory rate advantage.  

As discussed earlier, firms are permitted to use LIFO inventory accounting for tax 
purposes in the US but not in Canada. Survey information indicates, however, that 
LIFO inventory accounting is used by less than half of US firms, in part because only 
taxable firms experiencing rising inventory values can reduce tax liabilities by adopting 
LIFO inventory accounting. Further, there are disadvantages associated with switching 
accounting methods, so a potential reduction in taxable income may not be sufficient to 

                                                 
9 Recall that Canadian economic assumptions are used to develop METRs for both the US and Canada. 
10 This comparison does not include the impact of inflation on the real value of CCA. 
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induce firms to adopt LIFO accounting.11 In the absence of solid information on the use 
of LIFO accounting, the estimates in this study are based on the somewhat arbitrary 
assumption that half of taxable US firms use LIFO. As a result, the increased flexibility 
in inventory accounting gives the US an METR advantage of 0.9 percentage point. 

 

                                                 
11 A survey of 600 large publicly traded firms conducted by the American Institute of Certified Public 

Accountants (AICPA) indicates that the share of firms using LIFO accounting for some or all of their 
inventories declined from 47% in 2000 to 42% in 2003. Less than 4% of firms in the sample used LIFO 
exclusively while 14% used LIFO for less than 50% of inventories on average over the 2000 to 2003 
period. See AICPA, Accounting Trends and Techniques, 58th edition, 2004, p. 177. For a discussion of 
reasons why firms choose particular inventory accounting methods, see Cushing, Barry E. and 
Marc J. Leclere, “Evidence on the Determinants of Inventory Accounting Policy Choice,” The 
Accounting Review (April 1992), p. 355-66. Reasons cited by taxable firms for choosing FIFO (or 
average cost) over LIFO include concerns about reporting lower net income and a lower value of 
inventories on the balance sheet; declining inventories from either price or volume effects; and higher 
bookkeeping costs. 
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In Canada, five provincial governments impose capital taxes, while in the US about 
one-third of the states have capital taxes. As a result, capital taxes subtract 1.4 percentage 
points from Canada’s statutory rate advantage in 2010.12  

Almost all US states impose retail sales taxes that affect the price of capital goods, while 
only five Canadian provinces do so. Although sales taxes add to the Canadian advantage 
overall, they put the five provinces that levy retail sales taxes at a disadvantage relative to 
most US states—the average effective sales tax rate on capital goods is 3.5% in the 
five Canadian provinces compared to 2.8% on average in the US.  

In Canada, investment tax credits (ITCs) offered by the federal government (the Atlantic 
investment tax credit) and by Saskatchewan, Manitoba and Prince Edward Island reduce 
the national METR by 0.9 percentage points. In the US, 19 states offer ITCs,13 which 
reduce the US national METR by 1.5 percentage points.  

US tax reductions since 2000 have played only a minor role in reducing Canada’s 
statutory rate advantage. While the US did introduce temporary increases in tax 
depreciation, the only permanent change has been a 3.15-percentage-point reduction in 
the tax rate on manufacturing and processing income, which will reduce the US overall 
METR by 1.1 percentage points by 2010. 

The statutory income tax rate reductions proposed in the 2005 federal budget would make 
a substantial contribution to the improvement in Canada’s competitive position. In the 
absence of these reductions, Canada’s 1.9-percentage-point advantage would be 
transformed into a slight disadvantage (see box below).  

                                                 
12 Elimination of Ontario’s capital tax in 2012 will narrow this gap to roughly 0.5 percentage points. 
13 ITCs designed to promote regional development within a state are not included. 
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Planned Policy Changes Would Create a Canadian Advantage 
Planned corporate tax reductions would establish a Canadian METR advantage 
by 2010 (see chart). Legislated and proposed policy initiatives are projected to reduce 
the Canadian METR by 5.1 percentage points from 2005 to 2010.   

 At the federal level, completing the phase-out of the capital tax by 2008 and 
implementing the tax cuts in Budget 2005 would trim 4.2 percentage points from 
the METR by 2010.   

 At the provincial level, Ontario’s decision to halve its capital tax by 2010 (and 
eliminate it by 2012) would subtract 0.7 percentage points from the METR while 
Quebec legislation reducing its capital tax by 50% (and making up the revenue 
loss through a higher corporate income tax rate) would cause the national METR 
to fall 0.2 percentage points by 2010.   

The US METR is projected to decline 0.7 percentage points from 2005 to 2010, when 
a 3.15-percentage-point reduction in the federal tax rate on manufacturing and processing 
income is fully implemented. The net impact of planned tax reductions would therefore 
be to change a 2.4-percentage-point Canadian disadvantage in 2005 to a 
1.9-percentage-point Canadian advantage in 2010.  
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ESTIMATES BY ASSET AND SECTOR 
There is substantial variation in METRs for the major asset groupings (machinery and 
equipment (M&E), non-residential buildings, engineering structures and inventories) 
under the US tax system, but the variance is much less pronounced in Canada (Chart 4). 
In the US, the highest effective rate is on buildings, reflecting a large gap between tax 
and economic depreciation rates. M&E is subject to substantially higher taxation via sales 
taxes than buildings and engineering assets. This non-neutral treatment distorts the 
composition of investment, which harms economic efficiency. The relative uniformity of 
effective tax rates in Canada reflects the net outcome of several factors: differences in the 
extent of accelerated depreciation, which raises the METR for buildings; retail sales taxes 
that fall disproportionately on M&E; and the absence of LIFO inventory accounting.  
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Since asset use is not the same across industries, the differences in effective tax rates by 
asset contribute to the substantial variability in METRs by industry observed for both 
countries (Chart 5). Other factors contributing to sectoral variability of METRs include:  

 Special CCA rates for M&E used in Canadian manufacturing. 

 Low tax rates on manufacturing income offered by sub-national jurisdictions in 
Canada and both levels of government in the US. 

 Industry-specific sales tax exemptions.  

 

Tax competitiveness in manufacturing is often a particular concern since a substantial 
portion of both international trade and foreign direct investment occur in that sector. 
This concern may, however, be overstated given the strong linkages between 
manufacturing and a wide range of service industries, as manufacturers work with 
designers, software companies and other service sector firms to bring products to market.  
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With these linkages and the benefits of avoiding tax-induced distortions in mind, the 
federal government’s approach to tax competitiveness is to provide low, common 
income tax rates for firms in all sectors while improving the tax structure by, for 
example, eliminating the particularly damaging capital tax. This approach was evident 
in the Government’s proposal in Budget 2005 to implement further broad-based 
statutory rate reductions in response to the US tax reduction for manufacturing and 
processing industries. 

As in the case of the aggregate METR, Canada’s statutory tax rate advantage in 
manufacturing is eroded by provincial/state capital taxes, less generous investment tax 
credits and the absence of LIFO accounting. Canada’s advantage in manufacturing 
METRs widens when R&D incentives are included14 (Chart 6). But as stated earlier, most 
of these incentives are received by a relatively small number of firms operating in a 
narrow range of manufacturing industries.  

 

                                                 
14 65% of R&D spending takes place in manufacturing industries. 
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In recognition of the substantial spillovers on the rest of the economy, investment in 
R&D is subsidized by the tax system (as indicated by significant negative METRs on 
R&D in Table 2)15 in Canada and the US. In particular, labour and other current 
expenditures, which together represent much of the R&D asset, are eligible for an 
R&D tax credit in both countries. The net tax subsidy is much larger in Canada largely 
because the investment tax credits in the US are generally limited to current expenditures 
exceeding a firm-specific base amount, whereas the credits apply to all current and 
capital R&D expenditures in Canada. In addition, all Canadian jurisdictions except 
Quebec allow the immediate write-off of capital assets (except buildings) purchased in 
order to undertake R&D while normal tax depreciation schedules apply in the US. Note, 
however, that purchases of eligible tangible capital account for less than 10% of 
R&D expenses. The substantial subsidy provided to R&D results in a negative total 
METR for R&D intensive industries in Canada and a total METR for these industries 
that is less than half the rate in other manufacturing industries in the US (Chart 6). 
The impact of procurement policies and government grants on R&D is not included in 
this comparison. 

Table 2 
Canada and US METRs for R&D Intensive Industries 

  Canada US 
Difference 

(Canada-US)  
 (%) (% pts) 
METRs    
Total assets -3.4 11.4 -14.8 
Tangible assets 31.7 29.8 1.9 
R&D -53.7 -17.0 -36.7 

                                                 
15 The METR is not calculated in the same way for R&D assets as for other capital assets. The reason for 

the difference is that R&D is an asset produced, not purchased, by firms. R&D is undertaken using 
labour (researchers), capital (scientific equipment and buildings) and current expenditures on such items 
as heating and lighting. The tax treatment of all three inputs determines the METR on R&D. In the 
absence of any tax incentives, the METR on R&D labour and other current expenses is zero since they 
are deductible expenses, and the METR on R&D capital is similar to that on other purchased capital 
assets. The tax credit payable on labour and other current expenditures results in negative METRs for 
these inputs. In Canada, the combination of tax credits and immediate deductibility results in a negative 
METR for capital costs as well. 
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SENSITIVITY ASSESSMENT  
The METR estimates for Canada and the US presented above are developed from a 
common set of assumptions about inflation, the financial structure of firms, the required 
rate of return on investment, and the useful lives of assets. Assumptions must also be 
made about how best to model the impact or utilization of various tax measures in the 
two countries.  

Changes in the common assumptions will affect Canada-US comparisons because they 
interact with the tax system. Differences in statutory rates play a particularly important 
role in this context. For example, a lower required rate of return would decrease tax 
payable in both countries, but relatively more in the US because of a higher statutory rate. 
As a result, the Canadian advantage declines slightly to 1.5 percentage points with a 
1-percentage-point decrease in the required rate of return (Chart 7). Similarly, the 
deductibility of interest expense reduces the after-tax cost of debt financing, so a decrease 
in the share of debt relative to equity would increase the METR in both countries, but 
relatively more in the US because of the higher statutory rate. With 100% equity 
financing, which is an assumption often used by firms to assess specific projects,16 
Canada would have a more substantial advantage over the US (Chart 7). 

The financial cost of capital to firms is calculated assuming that Canadian personal taxes 
affect the required return to savers.17 Given the global nature of capital markets, however, 
it could be argued that the marginal supplier of financial capital to Canadian firms is a 
foreign saver, such as a taxable individual from the US. The relationship between the 
personal tax rate on interest and the rate on equity in the US is, however, quite similar to 
that in Canada, so there would be little impact on the required return to suppliers of 
financial capital from making this change. Given the large pool of capital held in 
tax-exempt accounts (pension funds and registered retirement savings plans), it would 
also be plausible to assume that the marginal supplier is non-taxable. Making such an 
assumption would increase the rate of return and, as indicated in the previous paragraph, 
slightly widen the Canada-US advantage (Chart 7). 

                                                 
16 Project analysis differs from the METR framework in two other important respects. First, required rates 

of return are typically not adjusted for risk. Second, the project is a stand-alone investment, so the entity 
undertaking it cannot take immediate advantage of all deductions and credits during the early years of 
operation, when profits are non-existent or low. This increases the effective tax rate on the project 
relative to the METR framework, which assumes the investment is small relative to the ongoing 
operations of the firm. 

17 More precisely, the relationship between taxes on interest income and equity determines the relationship 
between the gross-of-tax rates of return on bonds and equity. See footnote 4. 
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Changes in the inflation rate have more complex interactions with the tax system. Higher 
inflation causes nominal interest rates to rise, which lowers the METR in both countries 
(but relatively more in the US) through the impact on interest deductibility.18 Higher 
inflation also reduces the real value of CCA, which is specified in nominal terms, thereby 
boosting the METR. The net effect arising from interest deductibility and CCA expressed 
in nominal terms is a small rise in the METR in both countries, but the absence of 
LIFO accounting puts additional upward pressure on the METR in Canada, causing the 
Canada-US gap to edge down (Chart 7). 

The METR estimates are sensitive to the gap between CCA rates and useful lives, which 
are approximated in the model by economic depreciation rates provided by Statistics 
Canada. Based on the official Statistics Canada estimates, CCA rates in both Canada and  
 
 

                                                 
18 Note that higher inflation does not directly affect the required real return on financial capital. 
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the US are on average more than adequate to reflect useful lives. These depreciation rates 
are, in part, based on analytical work undertaken in the 1980s and hence do not reflect 
recent developments.19  

Statistics Canada therefore launched a review of economic depreciation rates in order to 
make use of more recent data gathered by the agency. Analysis undertaken to date 
strongly suggests that the official economic depreciation rates are too low, which means 
that useful lives of assets are overstated.20 While these updated results are preliminary, 
further revisions are likely to be small compared to the observed increase relative to the 
current official estimates. As a result, the METRs reported in this study are based on the 
preliminary updated estimates of economic depreciation rather than the official estimates. 
The revised rates raise the Canadian METR by 11 percentage points21 and result in much 
more uniform METRs across assets (Chart 8). Note that CCA rates remain, on average, 
adequate to reflect useful lives. 

The provisions of the alternative minimum tax (AMT) may also affect the US estimates. 
The METR methodology assumes that firms are able to make immediate use of all 
deductions and credits related to capital investment; but in some cases the AMT will 
cause firms to delay using deductions and credits, thereby reducing their value and 
increasing the effective tax rate.22 The AMT affects firms that control a material portion 
of the capital stock, but these firms are subject to the AMT for only a short period of 
time,23 which would result in a relatively small impact on the effective tax rate. 

                                                 
19 A case in point is the depreciation rate for computers. The official Statistics Canada data indicate that the 

depreciation rate for computers is 30%, which implies a useful life of approximately seven years. There 
is, however, widespread recognition that useful lives of computers are substantially shorter. Budget 2004 
therefore increased the CCA rate on computers to 45%, which is broadly consistent with a useful life 
of five years. 

20 See Gellatly, G., M. Tanguay, and Y. Beiling (2002), “An Alternative Methodology for Estimating 
Economic Depreciation: New Results Using a Survival Model,” Productivity Growth in Canada, 
Statistics Canada, Cat. #15-204-XPE; Tanguay, M. (2005), “Linking Physical and Economic 
Depreciation: A Joint Density Approach”; and Patry, A. (2005), “Economic Depreciation and 
Retirements of Canadian Assets: A Comprehensive Empirical Study,” Statistics Canada Working Paper, 
forthcoming. 

21 The rise in the US METR is somewhat greater. The increase in economic depreciation (net of CCA) 
raises the required return, which has a bigger impact on the METR given the higher statutory tax rate 
in the US. 

22 More precisely, the AMT may cause firms either to pay more than their regular tax liability, for which 
they will obtain a credit against future tax liabilities, or to delay claiming deductions and credits when 
determining their “regular” tax liabilities. 

23 Firms affected by the AMT are estimated to have accounted for about a quarter of all corporate assets in 
1998, down from almost 50% of corporate assets in 1990. The duration on the AMT was, however, no 
more than two years for about half of affected firms over the 1993-98 period. See Carlson, Curtis P., 
“Who Pays the Corporate Alternative Minimum Tax? Results from Panel Data for 1987-98,” National 
Tax Association Proceedings, 94th Annual Conference on Taxation (p. 349-356). 
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Sensitivity Analysis: Summary 
METR estimates are sensitive to the assumptions made about: 

 Economic variables such as the inflation rate. 

 The financial structure of the firm, particularly the extent of debt financing 
or leverage. 

 The real rate of return earned on the marginal project. 

 The best way to model the impact or utilization of the various tax measures in the 
two countries. 

As a result, the METRs presented in this paper should be viewed as reasonable estimates 
within a range of possible values.  
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ESTIMATES FOR PROVINCES, TERRITORIES AND STATES  
METRs are highly variable across jurisdictions in Canada, ranging from approximately 
14% to almost 40% (Chart 9). Investment tax credits are important in the 
Atlantic provinces, reflecting the federal Atlantic investment tax credit (AITC) as well as 
an additional ITC provided by Prince Edward Island.24 The federal corporate income tax 
METR is not the same in all jurisdictions, even excluding the AITC, due to differences in 
the composition of investment, while the variance in the provincial income tax METR 
reflects differences in tax rates. Capital taxes and sales taxes on capital inputs add 
considerably to variability across jurisdictions. Note that the METR in Ontario will 
decline by 2 percentage points in 2012 when the phased elimination of the provincial 
capital tax is completed. 

 

                                                 
24 ITCs have a large impact on METRs, even when set at an ostensibly low rate of 5% or 10%. The 

explanation is that the credit provides an upfront benefit based on the purchase price of a capital good, 
while tax liabilities are related to the profits generated by the asset, which generally amount to a small 
fraction of the purchase price. 
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The manufacturing METR in most jurisdictions is below the US average (Chart 10). 
Investment tax credits are generally restricted to manufacturing and natural resource 
industries, so they have a dramatic impact on tax competitiveness: the federal AITC 
reduces the manufacturing METR in Atlantic Canada by 30 percentage points on average 
while Manitoba’s ITC trims the METR almost 25 percentage points. 
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There is also considerable variation in manufacturing METRs across US states. The 
variance primarily reflects the impact of investment tax credits, sales taxes and capital 
taxes, all of which are implemented at the state level. Chart 11 shows manufacturing 
METRs for nine US regions (see Annex C for state METRs presented by region). State 
ITCs have a substantial impact on the METRs in five regions, reducing the METR in 
these regions by approximately 6 percentage points on average.  
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CONCLUSION 
This paper reports estimates of METRs for all jurisdictions in Canada and the US. 
The key findings flowing from this analysis are:  

 Policy initiatives undertaken in Canada since 2000, together with those proposed in 
Budget 2005, would have the effect of reducing the tax burden on new investment by 
about a quarter by 2010.  

 Canada’s average METR would be lower than in the US in 2010. The advantage 
would, however, be smaller than the difference in statutory income tax rates because 
of other elements of the tax system, notably capital taxes imposed by provincial 
governments, more generous investment tax credits and tax depreciation in the US, 
and the absence of LIFO inventory accounting in Canada. 

 Competitiveness is a concern in selected jurisdictions, in part due to the widespread 
use of investment tax credits by US states as well as capital taxes and retail sales 
taxes that place a burden on capital goods in several provinces. 

 Effective rates vary across industries and jurisdictions in both Canada and the US, 
which can affect the allocation of investment and hence economic efficiency. 

These conclusions come with a number of important caveats. First, METRs apply to large 
taxable firms making an investment that is small relative to the ongoing operations of the 
firm. Second, the investment is assumed to earn just enough to pay suppliers of financial 
capital the minimum rate of return. Third, the Canada-US comparison is affected by 
changes in economic assumptions. Despite these limitations, METRs are a useful 
summary indicator of how the tax system affects the return on an investment and hence 
the decision to invest.   
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ANNEX C 
 
METRs on Tangible Assets for the 50 US States and District of Columbia (Projected for 2010, %) 

 Manufacturing All Sectors  Manufacturing All Sectors 
East North Central   Pacific   
Illinois 33.0 36.8 Alaska 29.7 29.8 
Indiana 33.6 37.2 California 19.3 33.3 
Michigan 33.8 37.6 Hawaii 35.5 35.5 
Ohio 32.9 35.9 Oregon 28.0 28.1 
Wisconsin 32.5 35.5 Washington 29.4 33.7 
East North Central 33.2 36.5 Pacific 22.5 32.7 
      
East South Central   South Atlantic   
Alabama 29.5 31.8 Delaware 29.4 29.5 
Kentucky 35.7 38.9 District of Columbia 40.1 39.9 
Mississippi 35.2 39.1 Florida 38.1 37.9 
Tennessee 34.4 38.4 Georgia 23.0 29.4 
East South Central 33.8 36.9 Maryland 32.0 35.2 
   North Carolina 25.2 31.7 
Middle Atlantic   South Carolina 32.1 34.1 
New Jersey 30.5 36.2 Virginia 30.4 31.9 
New York 20.1 30.4 West Virginia 29.7 38.3 
Pennsylvania 34.4 37.9 South Atlantic 29.2 33.0 
Middle Atlantic 29.6 34.9    
   West North Central   
Mountain   Iowa 1.0 6.2 
Arizona 32.5 35.9 Kansas 28.3 32.0 
Colorado 29.1 31.2 Minnesota 34.4 38.1 
Idaho 27.0 30.9 Missouri 30.7 33.3 
Montana 28.1 28.2 Nebraska 38.7 38.5 
Nevada 36.8 36.8 North Dakota 30.2 33.0 
New Mexico 37.8 37.7 South Dakota 32.4 32.5 
Utah 30.8 33.9 West North Central 28.0 31.7 
Wyoming 27.7 30.7    
Mountain 31.2 33.4 West South Central   
   Arkansas 35.3 38.2 
New England   Louisiana 32.9 35.5 
Connecticut 23.9 29.6 Oklahoma 31.9 33.7 
Maine 33.1 36.2 Texas 31.6 35.6 
Massachusetts 29.6 36.6 West South Central 32.3 35.5 
New Hampshire 29.1 29.2    
Rhode Island 10.2 31.2 US 30.4 34.5 
Vermont 21.5 25.9    
New England 27.5 33.5    

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




