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SUMMARY
Innovation is critical in the knowledge-based economy. It is generally accepted that
governments have an important role to play in promoting innovative activity and R&D. Both the
federal and provincial governments in Canada provide tax subsidies, and other forms of
support, for R&D. Changes to various programs offered by the federal government were
introduced in Budget 2012, most particularly related to the Scientific Research and
Experimental Development (SR&ED) tax credit program. This paper analyzes the state of tax
subsidies for R&D both pre- and post-budget, and at both the federal and provincial level. It is
shown that there is a patchwork of effective tax subsidy rates in Canada, which vary both
between and within provinces, between small versus large firms, and across sectors and types
of R&D activity. The result is a misallocation of R&D resources and a system of government
support that is less effective than it could be. On some dimensions Budget 2012 was a move
in the right direction, but on other dimensions matters were made worse, resulting in a
reconfiguration of tax support across R&D activities that is more distortionary and less efficient.
Most particularly, the post-budget tax system heavily favours small firms over large firms, and
labour intensive R&D over capital intensive R&D. This paper offers a lucid examination of R&D
tax support pre- and post-budget, and argues persuasively that Canadian governments should
adopt a more uniform, less distortionary approach to tax subsidies for R&D if they are truly
interested in setting innovation free.
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I. INTRODUCTION
In its March 29, 2012 budget the federal government introduced several changes to the support
provided to research and development (R&D) in Canada. These changes involved lowering the
general federal tax credit rate for Scientific Research and Experimental Development (SR&ED),
and eliminating or reducing the credit for certain types of expenditures. Coupled with this
reduction in indirect support for R&D delivered via the tax system, direct support for R&D via
government grants was increased, additional funding was allocated for venture capital
initiatives, and additional support was provided to research in universities and other research
institutes. Moreover, government procurement practices are to be augmented to favour
innovative suppliers.
While tax subsidies to R&D in Canada remain high (as will become evident below), the budget
marks a moderate shift away from indirect tax-delivered support for R&D to direct support by
way of government grants and spending. This shift is generally consistent with the
recommendations of the Jenkins Report on federal support for R&D issued in October of 2011.1
The purpose of this paper is primarily twofold. The first is to analyze the state of tax incentives
provided for R&D in Canada prior to the budget, and to discuss the impact of the changes
announced in the 2012 federal budget. The second is to take a broader look at tax subsidies for
R&D at both the federal and provincial level, with a view to assessing the efficiency of the
overall system.
The emphasis in this paper is not so much on the overall level of support for R&D, or on the
shift from indirect to direct support, but rather on the structure and configuration of the tax
support for R&D, with particular attention paid to complementary provincial provisions.
A key aspect of the analysis is the calculation of effective tax (or rather subsidy) rates on R&D
in Canada. These calculations are based on the concept of the marginal effective tax rate
(METR) on capital. As discussed below, METR calculations provide a summary measure of the
incentive effects of the tax system with respect to investment. Various METR calculations are
presented for R&D for the pre- and post-Budget 2012 systems, taking account of federal and
provincial tax incentives provided for both Canadian Controlled Private Corporations (CCPCs,
so-called small corporations) and non-CCPCs (large corporations).
The analysis shows that the changes introduced in the budget result in a significant reduction in
the support for R&D offered through the tax system, particularly for large corporations. This, of
course, was precisely what was intended. Nonetheless, effective tax subsidy rates remain high
and, as indicated above, the reduction in indirect support provided through the tax system is
offset to some extent by an increase in direct support via government grants. However, and
importantly, the analysis shows that the budget also significantly alters the configuration of
relative effective subsidy rates across different types of R&D expenditures, between large and
small firms, and therefore across sectors. It is argued that this reconfiguration is ill-advised and
will lead to distortions and inefficiencies in the allocation of R&D effort across activities. Most
particularly, the post-budget tax system heavily favours small corporations over large firms, and
labour-intensive R&D over capital intensive R&D — even more so than the pre-budget regime
— with no clear economic justification.
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It is also shown that METRs on R&D vary widely across (and even within) provinces, due to
special provincial programs and differences in income tax and tax credit rates across the
provinces. As a result, there is a plethora of METRs on investment in R&D across the country,
with effective subsidy rates varying widely depending upon the size, location and nature of the
R&D activities. The proliferation and variation in effective subsidy rates for R&D offered
through the tax system is distortionary, inefficient and lowers the overall efficacy of
government support for R&D in Canada.
Reducing tax incentives for R&D and shifting to more direct support may (or may not) be
appropriate from a broad policy perspective. However, in terms of how this is done on the tax
side, a better approach would be to lower tax subsidy rates in a less distortionary fashion, one
that treats all types of R&D inputs and large and small corporations in a more uniform, neutral
manner.

II. METRS AND THE NATURE OF R&D
The marginal effective tax rate (METR) on capital is a summary measure of the impact of the
tax system on the incentive to undertake various types of capital investments. The methodology
is typically applied to investments in physical, tangible capital. High METRs on capital suggest
that the tax system discourages investment, and variations in METRs across different types of
capital, sectors, and jurisdictions indicates the presence of inter-asset, inter-sectoral and interjurisdictional tax distortions, all of which impinge upon the efficient allocation of resources in
the economy and lower economic output. The School of Public Policy at the University of
Calgary has the largest METR model and database in the world, which now includes 90
countries.2
At the risk of engaging in cliché, investment in intangible capital is thought to play an
increasingly important role in the so-called knowledge economy. This suggests the need to
measure tax incentives on intangible knowledge capital in an economically sensible manner,
and in particular to adapt the METR approach to intangible capital.
Investment in intangible R&D capital differs from investment in tangible, physical capital in
several important ways. A key difference is that R&D activities are thought to be characterized
by significant market failures.
Perhaps the most widely discussed market failure is the presence of externalities, or knowledge
spillovers, which are thought to emanate from R&D activity. Knowledge spillovers exist if the
R&D activity of one firm creates knowledge that is beneficial to other firms. As the firm
accounts only for the private benefit of its R&D, and not for the non-appropriable spillover
benefits that accrue to others, this suggests that the social rate of return on an R&D investment
is greater than the private return to the firms that undertake it. As such, there is a tendency for
private firms to underinvest in R&D and knowledge creation relative to the social optimum.
This is the typical justification given for government-sponsored R&D and for the provision of
subsidies to encourage private sector R&D.
2
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However, there is another type of market failure associated with R&D which works in the
other direction. It is called the business-stealing effect, and refers to the fact that firms seeking
to discover and introduce an innovative product or process do not account for the negative
impacts associated with the destruction of existing firms. The business-stealing effect suggests
that potential innovators may overvalue their innovations and overinvest in R&D. This effect
suggests that governments should not subsidize R&D but, on the contrary, should tax it.
There are other potential market failures associated with innovation and R&D, but knowledge
spillovers and the business-stealing effect are the most widely discussed and thought to be the
most important.3 The problem, of course, is that they tend to work in opposite directions. A key
issue from a policy perspective – in particular whether governments should tax or subsidize
R&D — is which effect dominates.
The bulk of the empirical evidence suggests that the knowledge spillover effect dominates, and
that the social rate of return to R&D is significantly higher than the private rate of return. For
example, a widely cited but now somewhat dated study by Griliches, which summarized the
state of the research at the time, concluded that “R&D spillovers are present, their magnitude
may be quite large, and social rates of return remain significantly above private rates.” Little
has changed over the last two decades; indeed, recent evidence suggests that spillovers may be
even more important. For example, a recent paper by three economists well known for their
research in the area — Nicholas Bloom, Mark Schankerman and John Van Reenan —
explicitly account for both types of market failures and shows that the knowledge spillover
effect strongly dominates; on net, the social rate of return to R&D is almost twice as high as
the private rate of return. This order of magnitude is consistent with other studies. This means
that private firms tend to underinvest in R&D and that some form of government intervention
to encourage R&D, perhaps of the nature of subsidies for private investment, is justified.
Interestingly, and importantly for the discussion that follows, Bloom, Schankerman and Van
Reenan also find that knowledge spillovers emanating from small firms are significantly less
than large firms. This issue will be returned to below.
Another important difference between tangible and intangible investments is the nature of the
investments themselves. Investments in tangible capital typically involve buying a machine or
a piece of equipment on the market, installing it and using it directly in the production process.
Investment in R&D, on the other hand, does not enter the production process directly. Rather,
firms expend money on various types of R&D activities, or inputs, with the objective of
creating, or discovering, knowledge. This knowledge is an intangible asset that leads to new
products or processes used in production. This suggests a two-stage process for investment in
intangible R&D capital, as opposed to a one-stage process for tangible capital. In the first stage
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the firm undertakes various expenditures on R&D inputs — scientists (labour), test tubes
(materials), microscopes (capital), etc. These expenditures differ not only in their tax treatment,
but also in their economic characteristics, some being of the nature of reoccurring current
expenditures (labour, materials), others being of the nature of enduring capital expenditures
(equipment). Expenditures on these R&D inputs then lead to the creation of an intangible asset
which itself has enduring value — knowledge, or what I refer to as intangible R&D capital —
which leads to new products or processes.
A methodology for calculating METRs on intangible R&D capital, which explicitly takes
account of these characteristics of R&D, has been developed by McKenzie.6 Details of the
approach are not provided here; rather, the methodology is applied to evaluate R&D tax
incentives in a Canadian context along several dimensions.7

III. METRS ON R&D IN CANADA: RESULTS
In this section the results of the METR analysis applied to R&D are presented. Before
discussing the results, it is useful to very briefly summarize the essential elements of the tax
system as it relates to R&D in Canada.8
Prior to Budget 2012, under the SR&ED program the federal government provided a 20
percent tax credit for R&D expenditures for large (non-CCPC) corporations, and an enhanced
35 percent credit for small corporations (CCPC). Eligible R&D expenditures include salaries
and wages directly engaged in R&D, the cost of materials consumed or transformed in R&D,
the cost (including leases) of machinery and equipment used in R&D, expenditures incurred by
contractors performing R&D on behalf of the taxpayer, and overhead expenses.9 With respect
to overhead expenses, firms had the option of itemizing overhead expenditures related to R&D,
or utilizing a proxy amount equal to 65 percent of expenditures on labour. In addition to the tax
credit, all of these expenditure categories are expensed (written off immediately) for corporate
income tax purposes.
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All of the provinces except PEI offer their own credits, for the most part piggybacking on the
federal regime. The basic provincial credits range from 4.5 percent in Ontario; to 10 percent in
B.C. and Alberta; 15 percent in Saskatchewan, New Brunswick, Nova Scotia and
Newfoundland; 17.5 percent in Quebec; and 20 percent in Manitoba.10 For the most part
provincial tax credits apply to the same expenditures as the federal base. An important
exception is Quebec, which applies the credit to wages and contract R&D expenditures only.
Some provinces impose dollar limits on eligible expenditures and provide enhanced credits for
certain types of expenditures. These are discussed below.
The 2012 budget lowered the basic federal tax credit applied to large corporations from 20
percent to 15 percent, eliminated the credit for non-current R&D expenditures (i.e., for
expenditures on capital equipment), restricted the credit to 80 percent of contract expenditures,
and reduced the overhead proxy amount from 65 percent to 55 percent of R&D labour
expenditures. The enhanced federal tax credit for small corporations was left unchanged at 35
percent. These changes are to be fully implemented in 2014. As indicated previously, the
reduction in tax subsidies will be offset to some extent by increases in direct spending on
R&D. As discussed by John Lester,11 these direct expenditures for the most part benefit small
firms; on balance, when the changes are fully phased in, total R&D support declines, while that
for smaller firms increases slightly.
Pre-Budget 2012
LARGE CORPORATIONS

METR calculations for the pre-Budget 2012 tax system are provided for the 10 provinces and a
weighted average total for Canada for large (non-CCPC) corporations in Table 1. It is worth
noting that Ontario and Quebec dominate on the R&D expenditure front in Canada, together
accounting for over 80 percent of business R&D expenditures.12 It should also be emphasized
that these are combined METRs, reflecting both federal and provincial tax provisions related to
R&D in each province. Also, the calculations in the table are for the standard provincial tax
credit programs, presume that any R&D expenditure limits are not binding and that enhanced
credits that exist in some provinces for some types of expenditures do not apply. The
implications of these limits and an analysis of some other provincial tax credits related to R&D
will be explored below. Finally, it is assumed that corporations are fully taxable and are able to
claim all credits and deductions.13
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Wtd Avg Canada

Newfoundland

PEI

Nova Scotia

New Brunswick

Quebec

Ontario

Manitoba

Saskatchewan

Alberta

British Columbia

TABLE 1: R&D METRS, LARGE CORPORATIONS, PRE-BUDGET 2012

METRs on R&D Inputs
Labour

-39.7% -39.7% -43.1% -46.4% -36.0% -44.7% -43.1% -43.1% -33.0% -43.1% -39.5%

Materials

-25.8% -28.0% -28.7% -33.9% -23.6% -20.0% -32.0% -32.0% -15.2% -32.0% -23.3%

Contract

-28.0% -28.0% -32.0% -36.0% -23.6% -34.0% -32.0% -32.0% -20.0% -32.0% -27.8%

Equipment

-33.0% -35.0% -35.9% -40.5% -31.2% -28.0% -39.0% -38.6% -24.3% -39.1% -30.9%

Overhead

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

METR on
R&D Costs

-24.3% -24.6% -26.8% -29.5% -21.8% -26.5% -27.2% -27.2% -18.9% -27.2% -23.9%

METR on R&D

-61.9% -62.6% -67.5% -72.9% -57.7% -67.1% -68.9% -67.6% -54.0% -69.3% -61.7%

Required Before
Tax Rate of Return
(10% after-tax hurdle)

3.81% 3.74% 3.25% 2.71% 4.23% 3.29% 3.11% 3.24% 4.60% 3.07% 3.83%

The first five rows in Table 1 present METRs on the individual inputs employed in the creation
of intangible R&D capital — labour, materials, contract R&D, capital equipment, and
overhead. As discussed above, these inputs vary not only in their tax treatment, but in their
economic characteristics. These inputs are combined and used in the in-house production of
knowledge, which in turn enters the production process by way of new products or processes.
To interpret the METRs on the R&D inputs reported in the table, it is easiest to think of them
as measuring the percentage change in the economic cost of employing each input at the
margin.14 For example, the Canadian weighted average METR on labour employed in R&D is 39.5 percent. This indicates that the tax system lowers the marginal cost of hiring labour
employed in R&D by just under 40 percent. The fact that this METR is negative, as are all of
the input METRs in the table, indicates that the tax system lowers the cost of labour used in
R&D; in other words the tax system acts as a subsidy to R&D inputs. This, of course, is
precisely the policy intent, which is to encourage private sector R&D expenditures by lowering
their cost. The variation in the METRs on R&D inputs across provinces follows from
differences in tax credit rates and corporate income tax rates, as well as the presence of other
taxes levied on some of the R&D inputs (such as provincial sales taxes falling on materials).
Thus, we see that provinces with higher R&D credit rates, like Manitoba, have higher effective
subsidy rates on all of the R&D inputs.
Notable in the table is the variation in the METRs across the R&D inputs within provinces.
This is because of differences in the tax treatment and in the nature of the expenditures
themselves. Of particular interest is the fact that R&D labour is the most highly subsidized
input into the R&D process, while overhead expenses are not subsidized (or taxed) at all,
bearing a METR of zero. This is due to the proxy treatment of overhead expenses. As indicated
above, firms have the option of itemizing actual overhead expenses or claiming 65 percent of
labour expenditures as a proxy. Research done by the Secretariat to the Jenkins Panel indicates
14

6

Effective tax rate aficionados should note that these effective tax rates are measured gross of depreciation and are
expressed relative to the net-of-tax rate return.

that virtually all corporations claiming the SR&ED tax credit used the proxy method for
overhead expenditures.15 As such, the calculations in all of the tables assume that firms use the
proxy method.16 However, and importantly, this has important implications for the nature of tax
subsidy, and for the METRs on labour and overhead. A firm using the proxy method which
spends an incremental dollar on R&D overhead earns no tax credit explicitly (though the
expense is fully deductible for income tax purposes); as such the effective credit rate for
overhead for proxy using firms is zero. On the other hand, if the firm spends an incremental
dollar on R&D labour, it earns a basic 20-cent federal credit for the labour expenditure and an
additional 13-cent credit ($1x.65x.2) as a proxy for overhead expenditures. Thus, the basic
effective SR&ED federal tax credit for labour for firms using the proxy method is 33 percent,
compared to 20 percent for materials and contract R&D, and zero for overhead. For non-proxy
using firms (of which there are very few), the SR&ED credit rate is 20 percent across the
board. For firms eligible for the 35 percent enhanced credit, the effective federal credit rate for
labour is 57.75 percent. The proxy method thus provides a significant additional incentive for
R&D labour, while providing no incentive to invest in overhead type expenses.
Also note that the METRs on materials and contract R&D are the same in Alberta and all of
the GST-harmonized provinces except Quebec, while the METR on materials is higher (less
negative) in non-harmonized provinces. This is because materials bear some sales tax due to
the non-harmonization of some provincial sales taxes. In Quebec, the METR on labour and
contract R&D is significantly lower (more negative) than other inputs because of the restriction
of its provincial R&D tax credit to wages and contract R&D. Moreover the METR on capital
equipment used in R&D is slightly lower (more negative) than the current inputs other than
labour. This is because along with the federal and provincial R&D credits, capital expenditures
used in R&D are immediately expensed for tax purposes. While this is also true for current
expenditures, immediate deductibility is more valuable for capital expenditures, and results in a
greater subsidy, because capital is of enduring value and would normally be depreciated over
time. The pre-Budget 2012 system thus slightly favours R&D capital expenditures over nonlabour current expenditures.
The METR calculations in the next three rows of the table are the focus of attention for most
of the rest of the paper. The METR on R&D Costs aggregates the METRs on the individual
R&D inputs together in a measure of the impact of the tax system on the marginal cost of
producing an incremental unit of intangible R&D capital. To calculate the METR on R&D
costs, an assumption must be made about the R&D production function, which characterizes
the technology underlying the creation of knowledge. As discussed in McKenzie,17 it turns out
that the METR calculations are not very sensitive to this assumption, and vary only slightly
under alternative formulations.18
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As indicated, the METR on R&D costs measures the percentage change in the marginal cost of
producing an incremental unit of intangible R&D capital within the firm. Thus, on average, for
Canada as a whole for large corporations, the pre-Budget 2012 tax system resulted in a 23.9
percent reduction in the marginal cost of producing an incremental unit of intangible R&D
capital. This, of course, is not surprising in light of the negative METRs on the individual
R&D inputs discussed above. There is significant variation in the METR on R&D costs across
provinces, again reflecting differences in tax provisions, primarily R&D tax credit rates and
corporate income tax rates. For example, at -18.9 percent the METR on R&D Costs in PEI is
the highest (least negative) due to the absence of a provincial R&D tax credit program (but it is
still notably negative because of the federal credit), while at -29.5 percent the rate in Manitoba
is the lowest because of its high provincial R&D tax credit rate.
The sixth row in the table reports the METR on intangible R&D capital. This uses the METR
on R&D costs calculated previously to determine the impact of the tax system on the rate of
return on an incremental unit of investment in intangible R&D capital. As such, the METR on
intangible R&D capital captures the overall incentive effects of the tax system with respect to
investment in R&D.
The intuition behind the METR on intangible R&D capital is straightforward. It is presumed
that there is a minimum required after-tax hurdle rate of return that all R&D projects must
achieve in order to be considered viable by businesses — this is referred to as the net-of-tax
rate of return. All R&D projects (which employ the R&D inputs discussed above) must
generate at least this net-of-tax hurdle rate of return, and the marginal project will generate it
exactly, just breaking even in an economic sense. The gross-of-tax rate of return is the beforetax rate of return required to achieve the after-tax hurdle rate of return. The METR on
intangible R&D capital in Table 1 measures the difference between the gross- and net-of-tax
rates of return on a marginal R&D project expressed as a percentage of the net-of-tax rate of
return. For example, say the required after-tax hurdle rate of return on an investment project is
10 percent, and the before-tax rate of return required to achieve this after-tax hurdle rate of
return is 12 percent; then the METR is 20 percent (calculated as (12 percent - 10 percent) / 10
percent). This means that the before-tax rate of return is 20 percent higher than the minimum
after-tax rate of return required by the business, and the tax system therefore discourages
investment.19
As one would expect in light of the previous analysis, the METRs on intangible R&D capital
for large corporations in Table 1 are in fact negative across the board, due to the tax incentives
offered for expenditures used in R&D. This means that the tax system in Canada is such that
the required before-tax rate of return on a marginal R&D project is lower than the associated
after-tax hurdle rate of return, and investment in R&D capital is subsidized at the margin. The
weighted average METR on intangible R&D capital for large corporations in Canada preBudget 2012 is -61.7 percent.
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R&D capital. Moreover, the calculations differ slightly from standard METR measures for tangible capital in that
they are expressed relative to the net-of-tax rate of return, rather than the gross-of-tax rate of return.

The final row in the table reports the before-tax rate of return on an incremental R&D project
required to earn an after-tax hurdle rate of return of 10 percent. Because the METRs on
intangible R&D capital in the previous row are negative, the required before-tax rates of return
are less than 10 percent. For example, for Canada as a whole, the weighted average required
before-tax rate of return, which earns 10 percent after tax, is about 3.8 percent (calculated as 10
percent * (1-.617) = 3.83 percent).
The size of the subsidy to investment in R&D varies considerably across provinces, ranging
from a low of -54.0 percent in PEI to a high of -72.9 percent in Manitoba. The before-tax rate
of return on a marginal R&D project for a large corporation required to yield the minimum
after-tax rate of return of 10 percent can be as low as 2.7% percent in Manitoba or as high as
4.6 percent in PEI. This suggests the possibility of significant inter-jurisdictional distortions in
the allocation of R&D effort across the country.
It is evident from the analysis that pre-Budget 2012 a substantial subsidy for investment in
intangible R&D existed in all provinces. However, as will now be seen, it is modest compared
to the size of the subsidy for small (CCPC) corporations.
SMALL CORPORATIONS

Table 2 contains similar calculations for CCPCs, so-called small corporations. As for large
corporations, the METRs in the table are combined METRs, reflecting both the federal and
provincial tax system in each province, it is assumed that none of the expenditure limits for
provincial tax credits are binding in the provinces that have them, and all corporations are fully
taxable and able to claim all credits and deductions.20
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TABLE 2: R&D METRS, SMALL CORPORATIONS, PRE-BUDGET 2012

METRs on R&D Inputs
Labour

-62.0% -62.0% -64.1% -66.2% -62.0% -73.6% -64.1% -64.1% -57.8% -64.1% -65.6%

Materials

-39.7% -41.5% -42.0% -46.3% -41.5% -35.0% -44.8% -44.8% -31.1% -44.8% -39.5%

Contract

-41.5% -41.5% -44.8% -48.0% -41.5% -47.2% -44.8% -44.8% -35.0% -44.8% -43.4%

Equipment

-44.2% -46.2% -46.6% -50.3% -44.4% -40.7% -49.3% -49.3% -36.4% -49.3% -43.5%

Overhead

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

METR on
R&D Costs

-38.7% -38.9% -40.4% -42.3% -38.9% -44.5% -40.7% -40.7% -35.1% -40.7% -40.7%

METR on R&D

-85.3% -86.7% -89.3% -92.4% -87.1% -99.6% -90.7% -90.6% -78.1% -90.6% -90.9%

Required Before
Tax Rate of Return
(10% after-tax hurdle)

1.47% 1.33% 1.07% 0.76% 1.29% 0.04% 0.93% 0.94% 2.19% 0.94% 0.91%

20

9

0.0%

For CCPCs federal R&D tax credits associated with current expenditures are 100 percent refundable, while for
capital expenditures the refundability rate is 40 percent. Most provinces also have refundability provisions for
CCPCs.

Moving directly to the second last row in Table 2, which presents the METRs on intangible
R&D capital for small corporations pre-Budget 2012, it is immediately evident that the
effective subsidy rates are substantially larger than for large corporations. The weighted
average METR on intangible capital for Canada is -90.9 percent. As seen in the last row, if the
required after-tax required rate of return is 10 percent, this means that the before-tax hurdle
rate of return on an R&D project for a small business is just under one percent (actually 0.91
percent). Again, there is substantial variation across the provinces. However, with the exception
of PEI, in most of the provinces the required before-tax rate of return on a marginal R&D
investment is just under one percent. Indeed in Quebec the METR on intangible R&D capital
is almost negative 100 percent. This means that the before-tax required rate of return on a
marginal R&D project is close to zero percent.
Budget 2012

Table 3 reports the various METRs for the post-Budget 2012 system for large corporations.
The calculations assume that the provincial governments follow the federal government’s lead
and eliminate the credit on R&D capital equipment, reduce the eligibility of contract
expenditures to 80 percent, and reduce the proxy rate for overhead expenditures to 55 percent.
As would be expected given these changes, and of course the five-percentage-point reduction
in the general federal credit for large corporations, the weighted average Canadian METR on
intangible R&D capital for large corporations rises from a pre-Budget 2012 value of -61.7
percent to -49.0 percent post-budget. A marginal R&D project required to earn a 10 percent
rate of return after-tax must now earn a before-tax rate of return of 5.1 percent, compared to
3.8 percent pre-budget. While this is still a substantial subsidy, it is significantly reduced from
the pre-budget level, which was the policy intent.
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TABLE 3: R&D METRS, LARGE CORPORATIONS, POST-BUDGET 2012

METRs on R&D Inputs
Labour

10

-30.9% -30.9% -34.8% -38.6% -26.7% -36.7% -34.8% -34.8% -23.3% -34.8% -30.7%

Materials

-21.1% -23.5% -24.2% -29.8% -18.8% -15.0% -27.8% -27.8%

Contract

-19.0% -19.0% -22.6% -26.1% -15.2% -24.3% -22.6% -22.6% -12.0% -22.6% -18.9%

-9.9% -27.8% -18.5%

Equipment

-7.0% -9.8% -5.7%

-7.1% -10.0% -10.1% -10.2%

-9.8%

-5.4% -10.4%

-9.7%

Overhead

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

METR on
R&D Costs

-17.6% -18.0% -19.9% -22.7% -15.2% -20.3% -20.5% -20.5% -12.2% -20.5% -17.4%

METR on R&D

-48.8% -49.5% -54.3% -59.6% -44.8% -55.0% -55.8% -54.4% -41.3% -56.3% -49.0%

Required Before
Tax Rate of Return
(10% after-tax hurdle)

5.12% 5.05% 4.57% 4.04% 5.52% 4.50% 4.42% 4.56% 5.87% 4.37% 5.10%

Another notable feature of the policy change for large corporations is the increased variability
in the METRs on the R&D inputs. As discussed above, prior to Budget 2012 capital equipment
used in R&D was subsidized to roughly the same extent as non-overhead current expenditures
(except in Quebec). Under the new regime, which restricts the R&D tax credit to current
expenditures, the subsidy rate on equipment drops significantly. For all of Canada, the effective
subsidy rate on capital used in R&D is just under 10 percent (a METR of -9.7 percent),
compared to subsidy rates for current expenditures ranging from 18.5 percent to 30.7 percent.21
Moreover, the subsidy rate on R&D labour remains markedly higher (the METR is more
negative) than other R&D inputs (this is largely due to Quebec, which targets its R&D tax
credit to wages).
Another way to see this is to compare the coefficient of variation on the input METRs for large
corporations pre- and post-budget.22 The pre-budget coefficient of variation is 0.55; postbudget it rises to 0.66. It is thus evident that the post-Budget 2012 regime, while lowering the
overall level of the subsidy provided to R&D, also introduces distortions into the production of
knowledge within firms. In particular, the new system favours labour-intensive R&D relative to
capital-intensive R&D even more than the old system did. This will also lead to inter-sectoral
distortions between types of R&D that are inherently labour- or capital-intensive.
Table 4 presents the post-Budget 2012 METRs for small (CCPC) corporations. While the
enhanced federal R&D tax credit rate for small businesses remains unchanged at 35 percent,
the elimination of the credit for capital expenditures, the restriction on the eligibility of
contract expenditures, and the reduction in the proxy rate for overhead expenditures reduce the
size of the subsidy slightly for small corporations. Table 4 indicates that the post-budget
weighted average 2012 METR on intangible R&D capital for small corporations rises to -84.2
percent, compared to -90.9 percent under the pre-budget regime. The before-tax rate of return
on a marginal R&D project required to yield 10 percent on an after-tax basis rises to about 1.6
percent from just below one percent pre-budget.
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TABLE 4: R&D METRS, SMALL CORPORATIONS, POST-BUDGET 2012

METRs on R&D Inputs
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Labour

-58.8% -58.8% -61.1% -63.4% -58.8% -71.4% -61.1% -61.1% -54.3% -61.1% -62.8%

Materials

-39.7% -41.5% -42.0% -46.3% -41.5% -35.0% -44.8% -44.8% -31.1% -44.8% -39.5%

Contract

-33.8% -33.8% -36.6% -39.5% -33.8% -38.8% -36.6% -36.6% -28.0% -36.6% -35.4%

Equipment

-4.7% -8.0% -3.3% -4.5% -8.2% -8.8%

-8.2%

-8.2%

-2.2%

-8.2%

-8.0%

Overhead

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

METR on
R&D Costs

-35.2% -35.4% -36.8% -38.6% -35.4% -41.5% -37.1% -37.1% -31.6% -37.1% -37.4%

METR on R&D

-78.0% -79.6% -82.0% -85.0% -80.1% -93.6% -83.6% -83.4% -71.0% -83.4% -84.2%

Required Before
Tax Rate of Return
(10% after-tax hurdle)

2.20% 2.04% 1.80% 1.50% 1.99% 0.64% 1.64% 1.66% 2.90% 1.66% 1.58%

21

The METR on R&D capital inputs remains negative even with the elimination of the credit because of the immediate
deduction of the expenditure for a capital input.

22

The coefficient of variation is the ratio of the standard deviation of the METRs on the inputs, divided by the mean.

Moreover, the budget changes introduce additional variability into the input METRs for small
corporations — the Canadian average METR on R&D labour is -62.8 percent versus -8.0
percent for capital — indeed even more so than is the case for large corporations. In this
connection, it important to note that this also contributes to the increased gap in the overall
METR on intangible capital between small and large corporations post-Budget 2012. While
R&D equipment accounts for only 2.5 percent of R&D spending on average for small
corporations, the share for large corporations is double that, at five percent.23 Moreover,
contract R&D accounts for 13.5 percent of spending for small businesses, but 18.4 percent for
large corporations.24 Budget 2012 eliminates the tax credit for R&D equipment and restricts it
to 80 percent of contract spending. This disproportionately disadvantages large corporations
and further increases the gap in the R&D subsidy rate between large and small firms.
To summarize, Budget 2012 results in an increase in the METRs on intangible R&D capital for
both large and small corporations. In doing so, however, it changes the configuration of
METRs, increasing distortions in the use of different R&D inputs, and significantly increasing
the gap between the effective R&D subsidy rate on small versus large corporations.
The Minutiae of Provincial Tax Credits

As indicated above, some provinces introduce nuances to their R&D tax credit programs.
These nuances take the form of expenditure limits, higher credits for particular types of
expenditures, etc. As illustrated in Table 5, these features can significantly alter the nature of
the subsidies.
TABLE 5: R&D METRS, LARGE CORPORATIONS, PROVINCIAL LIMITS AND PROGRAMS, POST-BUDGET 2012
METR on R&D Costs

METR on R&D Capital

$4 m Expenditure Limit Not Binding

-18.0%

-49.5%

$4 m Expenditure Limit Binding

-12.9%

-39.7%

-15.2%

-44.8%

$20 m Expenditure Limit Not Binding

-17.9%

-50.1%

$20 m Expenditure Limit Binding

-15.2%

-44.8%

-20.5%

-55.0%

-23.8%

-66.7%

Alberta (10%)

Ontario
Regular R&D Tax Credit (4.5%)
Research Institute Tax Credit (20% for contract R&D)

1

Quebec
Regular R&D Tax Credit (17.5%)
Credit for Contract R&D with Eligible Institutions (35%)
1.
2.

12

2

Available for contract R&D with eligible research institutes, including post-secondary and hospital research institutions
and prescribed non-profit research organizations.
Available for contract R&D with eligible entities, including universities, public research centres and private research
consortiums.

23

See footnote 15.

24

Ibid. It bears mentioning that the Jenkins Report recommended restricting the tax credit to the labour component of
contract R&D, which they assume to be 50 percent. This recommendation seems to have been motivated by a desire
to reduce compliance costs and the presumption that profits may be embedded in contracting costs. This rationale
does not seem to me to be well-motivated. Regardless of the presence of embedded profits and compliance costs
associated with contract R&D, the reduction in the expenditures eligible for the credit changes the relative price of
contract R&D, which will introduce production inefficiencies in the production of intangible R&D capital.

The table presents the METR on R&D costs and the METR on intangible R&D capital for
large corporations under the post-Budget 2012 regime for Alberta, Ontario and Quebec. The
tax credit programs in the other provinces are for the most part straightforward and
unrestricted.
Alberta imposes an expenditure limit of $4 million; R&D expenditures over the limit receive
no provincial tax credit. As seen in the table, this generates a ten-percentage-point difference in
the effective subsidy rate on a marginal investment in R&D, depending upon whether a
corporation is above or below the expenditure limit.
Ontario provides an enhanced tax credit of 20 percent for contract R&D with eligible research
institutes, with a $20 million expenditure cap. For corporations under the cap, the METR on
intangible R&D is five percentage points lower (the subsidy rate is higher).
Quebec also offers an enhanced credit for contract R&D with eligible research institutes, but
with no expenditure limit. This lowers the METR on intangible R&D capital by about 12
percentage points.

IV. POLICY DISCUSSION AND IMPLICATIONS
The METR calculations presented above provide fodder for the discussion of several policy
issues related to R&D subsidies delivered through the tax system. The first concerns the overall
level of the R&D subsidy in Canada. While it is difficult to say what the optimal subsidy for
R&D should be — this will depend upon the magnitude of the market failures associated with
R&D, most particularly the size of the knowledge spillovers, as well as the cost of raising the
public revenue to fund the subsidy, etc.25 — it seems clear that the effective tax subsidy rate in
Canada prior to Budget 2012 was significant, and that it remains so after the budget. Given that
the R&D tax subsidies offered in Canada have been identified as among the most generous in
the world, a reduction in the effective subsidy rates may well have been justified. Moreover,
the budget redirected some of the cost savings to the government arising from the reduced
R&D tax credit to other R&D initiatives, of the nature of direct support programs. On the
whole, federal R&D support declines as a part of the budget, though smaller firms gain
slightly.26
However, and importantly, the METR analysis performed here indicates that the budget
significantly altered the relative subsidies offered to large versus small firms and between
different types of R&D expenditures. This is problematic for several reasons.
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See, for example, Dahlby, Bev (2005), “A Framework for Evaluating Provincial R&D Tax Subsidies,” Canadian
Public Policy Vol. 31 No. 1, March, 45-58; Parsons, Mark and Nicholas Phillips (2007), “An Evaluation of the
Federal Tax Credit for Scientific Research and Experimental Development,” Department of Finance Working Paper
2007-08; Lester (2012) op. cit.

26

See Lester (2012) ibid.

The METR calculations show that the budget increased the variation in the effective tax rates
on the inputs used in the creation of intangible R&D capital (knowledge). In particular, current
costs associated with R&D, most particularly labour, now enjoy a much higher effective
subsidy rate than capital employed in R&D. While capital accounts for a relatively small share
of R&D expenditures in aggregate, suggesting that this change in and of itself leads to only a
modest reduction in the overall METR on intangible R&D capital, there is no good policy
reason to favour current over capital expenditures in the creation of R&D. In particular, there is
no evidence that the social return to labour-intensive R&D differs from that on capitalintensive R&D. The introduction of increased variation in the effective subsidy rate across
inputs distorts the R&D production decisions of firms and favours labour-intensive R&D
processes over capital-intensive processes. Moreover, while overall the share of capital
expenditures into the production of intangible R&D may be low, for some firms and some
sectors it is higher, suggesting a further distortion across firms, sectors, and types of R&D. A
system that is closer to neutrality across R&D inputs would be more desirable.
The justification for eliminating the SR&ED credit for capital expenditures in both the budget
documents and the Jenkins Report was the desire to reduce compliance and administration
costs. This suggests a trade-off between the reduction in compliance costs and the increased
distortion associated with the bias against capital expenditures. While this is a legitimate
concern in theory, we know little about the size of extent of this trade-off and the complete
elimination of the credit for R&D capital seems to be a rather blunt approach to the problem.27
In this regard, an important part of the budget changes was to reduce the overhead proxy from
65 percent to 55 percent of R&D labour costs. The apparent justification for the proxy method
in the first place was to reduce compliance costs in light of the difficulties of measuring
overhead expenses associated with R&D. The Jenkins Report28 identified this as being unduly
rich, and in this context the reduction to 55 percent may well be justified. Moreover, as
discussed above, the proxy approach amounts to an increase in the effective tax credit rate for
labour, which biases the system in favour of labour-intensive R&D. The reduction in the proxy
in the budget therefore helps to some extent in this regard. More to the point, if overhead
expenditures are thought to be a legitimate, and productive, part of the R&D process, a better
approach may well have been to eliminate the proxy altogether and require overhead expenses
to be itemized. Of course, and again, the trade-off here is that this would increase compliance
costs.
Perhaps more importantly, the budget also significantly increases the gap between the effective
subsidy rates on intangible R&D between large and small firms. Though the METR for both
large and small firms rises under the budget (the subsidy falls), the rise in the METR on
intangible R&D capital is much bigger for large firms than small firms: pre-Budget 2012 the
effective subsidy rate for small corporations was 1.47 times larger than that for large
corporations, post-Budget 2012 this ratio increases to 1.72. This is primarily due to the
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Having said this, it should be noted that other countries, for example the US and the Netherlands, also restrict R&D
tax credits to non-capital expenditures.

28

Public Works and Government Services Canada (2011), op. cit. Box 6.5, p. 6-11.

reduction in the federal credit for large firms from 20 percent to 15 percent, while the enhanced
credit for small firms was maintained at 35 percent. However, the R&D subsidy gap between
large and small firms was also exacerbated by the budget due to differences in the distribution
of spending across R&D inputs, and the different treatment of inputs under the budget. The
share of total R&D spending on equipment is twice as high for large firms relative to small
firms, while the share of contract R&D is about 1.36 times higher. As discussed above, both of
these inputs saw a decrease in the effective subsidy rate relative to other inputs. Moreover,
small corporations devote a significantly higher proportion of their R&D spending to labour,
which the analysis shows receive an increase in the relative rate of subsidy post-Budget 2012.
These changes further exacerbate the R&D subsidy gap in favour of small corporations.
Given the clear policy decision on the part of the federal government to shift government
support for R&D away from large firms towards small firms — both via the changes in the tax
system discussed here and through the shift to direct expenditures targeted to small
corporations — an obvious question is whether this is justifiable from an economic point of
view. This hinges to a large extent on the presence of knowledge spillovers emanating from
R&D discussed above.
Before turning to this, some summary statistics are useful. According to Industry Canada, small
businesses contribute just under 30 percent to GDP in Canada, while accounting for about 25
percent of total R&D expenditures.29 This suggests that small businesses are punching slightly
below their weight in terms of overall R&D effort. However, as a percentage of revenues small
businesses spend much more on R&D than do large firms — about five percent for firms
employing less than 100 people versus one percent for firms employing greater than 5000.30
On the basis of this, it is not clear whether or not small businesses are more or less innovative
than large firms.
But this is not the point. As discussed above, the policy case for subsidizing R&D hinges
largely on the presence of externalities in the form of knowledge spillovers. Whether small
firms are more or less innovative than large firms, or vice versa, is not the issue. What matters
is the extent to which R&D generates non-appropriable spillover benefits and, in particular,
whether these benefits are higher or lower for small firms. There is not a great deal of
empirical evidence on this front, which in and of itself calls into question the higher effective
subsidy rates for small corporations — absent convincing evidence to the contrary, what is the
justification for the much higher subsidy rate for small businesses? However, a recent paper by
Nicholas Bloom, Mark Schankerman and John Van Reenan, referred to above, uses firm level
data from the US to address this issue directly.31 They find that the spillovers generated by
small businesses in their sample are significantly lower than those for large corporations. They
suggest that the reason for this is small firms tend to operate in technological niches. Because
fewer firms operate in these niches, the scope for knowledge spillovers is limited. The authors
conclude that, “this suggests that policymakers should reconsider their strong support for
higher rates of R&D tax credits for smaller firms, at least on the basis of knowledge
spillovers.”32
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See Industry Canada (2010), Key Small Business Statistics – July 2010, at http://www.ic.gc.ca/eic/site/sbrprppe.nsf/eng/rd02489.html

30

Ibid.

31

Bloom, Schankerman and Van Reenan (2010) op. cit.

32

Ibid, page 3.

Some have invoked other market failures thought to be associated with small firms to justify a
higher subsidy rate for R&D for small businesses. These typically take the form of
informational market failures and lack of access to financial capital. As suggested by Douglas
Holtz-Eatkin, and others, addressing these market failures through instruments other than an
enhanced tax credit may be more appropriate.33 For example, the fact that the SR&ED tax
credit is refundable for CCPCs (see footnote 14) may be viewed as a policy response to market
failures associated with lack of access to capital for small, start-up corporations.34
It bears mentioning that the gap between the METRs on R&D between large and small firms is
a measure of the bias towards small firms, but it does not convey the disincentive for small
firms to grow when they start to reach the phase-out range for the enhanced credit. It also does
not convey the disincentive that the system creates for a CCPC to go public. This is ironic
because going public may increase the firm’s access to capital, but at the cost of losing the
refundable enhanced credit that is (sometimes) justified on the basis that CCPCs have difficulty
accessing capital. The METR calculations are based on marginal changes in the capital stock,
and do not convey the disincentives associated with this type of discrete change in the firm’s
status or size.35
It is noteworthy that the 2012 Economic Survey of Canada recently issued by the OECD
expressed similar concerns to those voiced above. More specifically the OECD report
concluded that:
Government support to R&D should focus more on sharpening incentives and
raising performance; the higher current tax subsidy rate for small domestic firms
should be unified at the lower large firm rate to encourage firms to attain the scale
needed to adopt innovations. Savings could be used to keep capital costs in the
eligible base to avoid creating distortions across different technologies.36

Finally, another key issue identified in the analysis is the plethora of effective subsidy rates that
exist for R&D across the country, as provinces offer their own versions of the R&D tax credit.
Even within provinces METRs can vary widely, depending upon the eligibility for certain types
of expenditures and the presence of tresholds. It is fair to say that Canada is a veritable
patchwork of tax incentives for R&D. This variation encourages the inefficient allocation of
R&D across provinces and sectors and, again, between large and small businesses.
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Holtz-Eakin, D. (1995), “Should Small Business be Tax-Favored?,” National Tax Journal Vol. 48(3), 387-95. See
also Chen, Duanjie and J. Mint (2011), Small Business Taxation: Revamping Incentives to Encourage Growth, SPP
Research Paper Vol. 4, Issue 7, May 2011.

34

As mentioned previously, the METR calculations undertaken here presume full taxability (or full loss offsetting) on
the part of corporations. In principle it is possible to incorporate imperfect loss offsets into the calculations, but this
requires detailed information on the pattern of tax losses on the part of firms which I am do not have access to. See
Mintz, Jack (1988), “An Empirical Estimate of Corporate Tax Refundability and Effective Tax Rates,” The Quarterly
Journal of Economics 103(1), 225-31.

35

For a discussion of some of these issues see Chen and Mintz (2011) op. cit.

36

OECD (2012), Economic Survey of Canada 2012.

Some of this is inevitable in a federal country such as Canada, where both the national and
provincial governments have jurisdiction over tax policy. However, in previous work37 I
conjectured that to the extent that R&D investment is mobile across the provinces, a possible
outcome is that the resulting subsidy rates are too high as provinces engage in a race to the top
in subsidies to attract mobile R&D. A possible role for the federal government in this case is to
lean against this tendency on the part of the provinces by lowering its subsidy rate on R&D (or
even tax it!). Viewed in this light the reductions in the federal R&D tax credit, and shifting to
more direct support for R&D, may well be appropriate. However, the analysis conducted here
suggests that this could have been done more effectively. In particular, a better approach would
have been to lower the overall subsidy rate across the board in a less distortionary fashion, one
that treated all types of R&D inputs and large and small corporations in a more uniform and
neutral manner.
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McKenzie, K.J. (2006), “Giving with One Hand, Taking Away with the Other: Canada's Tax System and Research
and Development,” C.D. Howe Institute Commentary, No. 240, October.
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