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Executive Summary

The relationship between a nation’s tax policy and its standard of living
has been a longstanding topic of debate. While many economists and
policy analysts argue that higher taxes discourage real economic growth,
others reject the argument or claim that taxes are a relatively unimportant
influence on standards of living compared to other determinants such as
physical infrastructure.

Empirical studies document the critical role that technological
change plays in improving the productivity of labour and capital, while
improved productivity underlies increases in the real incomes of domestic
factors of production. Technological change is broadly equivalent to in-
novation, where the latter can be thought of as the creation, introduction,
and widespread commercial use of new knowledge that takes the form of
new products, new production and distribution techniques, and new ways
of organizing production and distribution activities.

Innovation is the main underlying contributor to improved total fac-
tor productivity (TFP) and, therefore, to higher standards of living. Hence,
the influence of tax policy on the quantity and quality of innovation activ-
ity is an important public policy issue.

Tax policy encompasses the economic activities and payments to
factors of production that are subject to taxation, the tax rates that are
applied, particularly the progressivity of the relevant tax schedule, and the
exemptions, deductions, and credits that are applicable to specific activ-
ities or sources of income.

Innovation activities are inherently risky and will be undertaken by
private sector organizations only if the expected risk-adjusted returns from
the relevant investments exceed the costs of capital for those organizations.
Likewise, individuals involved in the innovation process, such as scientists
and engineers, will invest in education and other training needed to partici-
pate effectively in innovation activities only if the expected returns to the
necessary investments in human capital exceed the associated costs.

For all private sector organizations and individual entrepreneurs,
scientists, and other participants in innovation activities, the relevant
payoffs are net of taxes. Hence, a relatively straightforward insight is that
higher taxes will discourage innovation, at the margin. However, the mag-
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nitude of the relationship between taxes and innovation is an empirical
issue. A related empirical issue is whether tax credits for activities such as
research and development (R&D) are more effective at promoting innova-
tion than reductions in general corporate and personal income taxes.

This essay reviews the relevant literature and documents the nega-
tive effect that higher corporate and personal income taxes have on
innovation, where the latter is most typically measured by patenting
activity. Entrepreneurship, as typically measured by business start-ups, is
a less frequently used measure of innovation whose link to taxes has also
been studied. As in the case of patenting, higher corporate and personal
income taxes are found to discourage innovation, although the empirical
relationship is not as strong as it is when patenting is used as the measure
of innovation. Also, the effect of tax increases on innovation appears to
be stronger than that of tax decreases. The strongest impact of innovation
seems to come from marginal tax rate increases on high-income earners.

Companies and high-income earners, where the latter include “star”
scientists, are geographically mobile. Hence, increasing marginal tax rates
in specific geographical jurisdictions will reduce innovation activities in
those jurisdictions by encouraging out-migration of companies and star
scientists to jurisdictions with lower marginal tax rates.

Empirical studies also show that R&D tax credits and direct govern-
ment grants for innovation activities do encourage increased R&D spend-
ing and other investments in innovation, at the margin. However, gov-
ernments, including the Canadian government, typically target R&D tax
credits and grants to small and medium-sized firms that produce fewer in-
novations per dollar of R&D spending than larger firms. In addition, R&D
is only one activity in the chain of activities contributing to technological
change. Hence, tax credits and grants aimed at promoting R&D do not
address incentives to commercialize the new knowledge created by R&D,
while government subsidies to promote innovation activities more broadly
involve bureaucrats choosing the firms and industrial sectors that will be
subsidized, which is less efficient than having capital markets determine
the allocation of funding for innovation.

Canada has had an undistinguished record of innovation perform-
ance compared to other advanced economies. Its relatively poor perform-
ance in innovation is consistent with its uncompetitive tax environment.
The Tax Foundation identifies Canada as having relatively uncompetitive
corporate and personal income tax environments compared to other
wealthy countries that rank higher in innovation performance. Of particu-
lar concern is the decline in Canada’s tax competitiveness ranking relative
to that of the US in recent years. Given the substantial cross-border migra-
tion of highly educated individuals between Canada and the US, as well as
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the large amount of cross-border corporate investment, a less attractive
tax environment in Canada relative to the US is a significant potential
handicap to increased innovation in Canada.
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Introduction

On the one hand, taxation is an essential attribute of commer-
cial society... on the other hand, it is inevitably... an injury to
the production process.

—Schumpeter, 1942: 198

The preceding quote highlights an ongoing debate among both economists
and policymakers regarding the “appropriate” system of taxation. This de-
bate takes various forms, but perhaps the most notable form is the contro-
versy surrounding “supply-side” economics. The controversy resurfaced as
recently as September 2022 when Great Britain’s new prime minister, Liz
Truss, announced the biggest set of tax reductions for that country since
the 1970s (Reid, 2022, September 29). The announcement created a fire-
storm of protests from many economists, investment managers, and even
the Bank of England as being reckless and likely to exacerbate inflation as
well as increase government deficits. A reduction in the marginal income
tax rate for the highest income earners came in for particular criticism as
an unnecessary giveaway to the wealthy. Truss defended the broad-based
tax reduction as a measure to encourage people to work and set up their
own businesses, which, in turn, would promote future economic growth.1
To be sure, much of the criticism of Truss’ proposed tax reductions
was focused on the timing of the proposal. Specifically, critics argued that
in a period of inflation, tax reductions would increase spending in the
short run which would exacerbate inflationary pressures. The longer-run
effect of lower taxes on economic growth did not figure prominently in the
debate surrounding Truss’ proposal. However, there has been long-stand-
ing skepticism about the efficacy of reducing personal and corporate tax
rates in order to encourage long-run economic growth. For example, Et-
tinger and Linden (2012) acknowledge that tax policy can influence private

1 In the face of spirited criticism and adverse reactions in the bond and foreign
exchange markets, Truss subsequently announced that she was canceling the planned
tax reduction for the highest income earners. Her resignation followed shortly
thereafter.
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sector decisions by changing incentives to work and invest. However, they
question the practical importance for investment and economic growth of
reducing tax rates, particularly the tax rates of upper-income taxpayers.
Others question whether tax reductions in the past have had any positive
effect on economic growth.2 To be sure, still others interpret the avail-
able evidence as demonstrating that tax cuts have positive effects on real
economic growth, while the strength of the effect depends on which taxes
are cut, for whom, and when.?

Given the importance of tax policy and the voluminous literature
on the economic effects of jurisdictions’ overall tax structures and tax
rates, the controversy surrounding the relationship between tax policy and
real economic growth is, on the surface, surprising. However, as Durante
(2021, May 21) and others discuss, identifying the relationship between
changes in tax policy and real economic growth is empirically quite chal-
lenging.* Nevertheless, the importance of the relationship to public policy
makes it worthy of continued study and evaluation. This paper attempts to
add to our understanding of how changes in tax policy affect the growth
rate of real per capita income. The latter is arguably a more relevant
measure of a country’s standard of living than changes in real GDP, since
it implicitly “nets out” the growth in a country’s workforce as a standard of
living measure.” Economic growth that relies on commensurate increases
in inputs such as labour does not equate to improved economic welfare,
since economic welfare increases when a society can consume more tan-
gible and non-tangible goods and services without needing to work longer
hours or forego present consumption in order to save more to finance
capital investments.

Gross Domestic Income (GDI) represents the income generated by
all productive inputs employed in a country including labour and capital.
Hence, increases in GDI per person will reflect increases in payments to all
factors of production relative to the population. Increases in GDI per per-
son therefore depend on increases in the overall productivity of labour and

2 For example, Hope and Limberg (2020) argue that tax cuts enacted by advanced
economies over the past five decades have had no measurable effect on real GDP per
capita.

3 See, for example, Durante (2021, May 21).

4 The next section of this essay will briefly discuss the empirical challenges in
identifying the relationship between tax policies and real economic growth.

5 Real domestic income per capita is closely related to real GDP per capita, since
the value of output produced is distributed as income to factors of production such
as labour and capital. The two concepts are not identical because some payments
for output produced domestically may be made to foreigners, e.g., shareholders of
foreign-owned companies.
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capital, which is referred to as total factor productivity (TFP). The latter is
a measure of how much real output can be produced for given quantities
of labour and capital. TFP increases therefore result in increased incomes
per capita, since more real output is produced given the quantity of inputs
used, which means that those inputs earn higher incomes.®

This essay therefore focuses on how a jurisdiction’s tax regime is
related to changes in total factor productivity. In particular, it reviews
available theory and evidence concerned with how tax policy affects in-
novation, which is the main long-run determinant of changes in TFP. A
jurisdiction’s tax regime encompasses the economic activities that are
taxed, and the rates applied to the various taxed activities.

The essay proceeds as follows. The next section discusses the con-
ceptual and empirical determinants of TFP identified in the literature.
This literature highlights the importance of innovation, broadly defined, as
arguably the key contributor to TFP growth. Section 3 provides a con-
ceptual analysis of the linkage between tax policy and innovation, while
Section 4 reviews and summarizes empirical evidence on the linkages
between tax policy and innovation. Section 5 provides evidence from
league tables identifying Canada’s innovation performance over approxi-
mately the past decade, as well as how its tax regime compares to those of
countries that are leading locations for innovation. The final section offers
concluding comments.

6 In the case of capital, income takes the form of interest payments and profits.
Hall and Jones (1999) show that differences in total factor productivity, rather than
differences in the accumulation of factors of production, are the key explanation of
cross-country variations in income levels.
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Determinants of Total Factor
Productivity Growth

There is a substantial empirical literature concerning the determinants of
total factor productivity growth, and it is beyond the scope of this essay
to provide a comprehensive review of the relevant literature. However, a
number of studies provide comprehensive literature reviews, and this sec-
tion of the study summarizes several of the relevant reviews.

Kim and Loayza (2019) identify the main determinants of productiv-
ity using data spanning the period 1985-2015 for more than 100 countries.
Specifically, they identify five determinants: innovation, education, market
efficiency, infrastructure, and institutions. Among OECD countries, their
statistical analysis shows that the highest contribution among the deter-
minants to the variation in TFP growth comes from market efficiency.
Innovation encompasses the creation and adoption of new technologies.
Education is related to the knowledge and skills of the population acquired
as part of formal schooling and informal on-the-job learning. An educated
population contributes to both the creation and faster adoption of new
technologies, particularly since a more educated workforce can more eas-
ily assimilate new technologies. Market efficiency is defined as the efficient
allocation of resources across firms and industrial sectors. In practice,
market efficiency is promoted by the entry and growth of more productive
organizations and the contraction and exit from the market of less pro-
ductive organizations, a phenomenon clearly related to entrepreneurship.
Infrastructure includes physical capital in sectors such as transportation,
telecommunications, energy, water, and sanitation. Finally, the category of
institutions covers a range of governance features such as the regulatory
and judicial systems of a country, particularly as they influence property
rights and civil rights. Each of the five determinants is positively related to
TEP growth.

Isakkson (2003) provides a review of micro, sectoral, and macro
studies of the determinants of TFP growth. Because the Isakkson study fo-
cuses on the levels of the firm and the industry, as well as the country, one
should not expect perfect correspondence between Isakkson’s conclusions
and those of Kim and Loayza. However, Isakkson also identifies education,
infrastructure, market efficiency, and institutions as positive determinants
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of TFP growth. While Isakkson does not mention innovation explicitly, he
does identify the capacity to absorb new technology, which is an aspect of
the innovation phenomenon as noted above.”

Saleem, et al. (2019) explicitly claim that innovation contributes sig-
nificantly to TFP growth.® They cite research and development capability
as an important underlying contributor to innovation through the cre-
ation of knowledge and openness to international trade and foreign direct
investment as promoting the transmission and use of new technologies in
organizations. Inward foreign direct investment is a vehicle for introdu-
cing new technology and management techniques into a country, while
imports are a vehicle for bringing new production inputs, particularly
machinery and equipment that embody new technology, into domestic or-
ganizations. Saleem et al. also emphasize the role of human capital, includ-
ing formal education, as augmenting a country’s capability to create and
use new technology. Finally, they mention the regulatory system and other
governance institutions as factors conditioning the rate of TFP growth.

Whelan (2021) also identifies the invention and use of new tech-
nologies as the primary source of TFP growth based on a review of many
models of economic growth. In particular, new technologies increase the
productivity of physical capital which in turn contributes to continued
real economic growth. Hence, capital accumulation embodying newer
technologies is an important feature of the innovation process. Whelan
also makes the important point that no country uses only technologies
that were invented in that country. Hence, especially in relatively small
economies such as Canada’s, the willingness and ability to identify and use
new technologies play a key role in determining productivity growth. He
further notes that institutions help drive the pace of technology adoption.
Relevant institutions include the legal and regulatory environment, the tax
system, and services provided by government, as well as the political set-
ting that determines those institutions.

In summary, the literature identifies a set of interrelated factors
that influence TFP growth. Innovation, particularly the introduction and
widespread adoption of new technologies, is a prominent contributor to
TFP growth. Both the creation of new technologies and their use is pro-
moted by a relatively highly educated workforce, as well as by investment
in physical capital. Institutional governance at the national level, includ-
ing a country’s laws, regulations, and enforcement of property rights can

7 Isakkson (2007) highlights investment in physical capital as an important
contributor to an improved capacity of firms and economies to absorb new
technology.

8 Akcigit and Stantcheva (2020) assert that innovation is the source of technological
progress and the main driver of economic growth in the long run.
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directly affect TFP growth, as well as influence the creation and adoption
of new technologies. Public policies that impede the entry and growth

of relatively efficient organizations and that protect the market shares of
relatively inefficient incumbent organizations obviously directly affect TEP
growth. They can also indirectly affect TFP growth to the extent that such
interferences into the competitive process discourage firms from taking
risks on new technologies in order to enter and grow their market shares
and their profitability.

While the literature on TFP growth in some cases acknowledges the
tax structure as being a conditioning factor in the TFP process, the role
of taxes is often implicitly subsumed as one of a number of institutional
features of a country that are relevant to TFP growth. The studies that
this section of the paper summarizes do not discuss how taxes condition
economic behaviour that, in turn, influences TFP growth. However, to the
extent that the tax structure significantly affects the creation and use of
new technologies, it is likely to be an important institutional feature af-
fecting TFP growth. Therefore, in the next section of this study we discuss
the conceptual linkages between tax structure and innovation. As well, we
review some available empirical evidence on the linkages identified.



Tax Policy and Innovation:
A Conceptual Framework

Tax policy can affect innovation on various margins.” In this regard, it is a
useful simplification to think of the innovation process as beginning with
formal or informal research and development, which is the main source
of new or improved products, production processes, and organizational
governance that, in turn, are introduced into initial use and subsequently
adopted on a more widespread basis. The adoption—or diffusion—of
innovations is typically accompanied by improvements that make the in-
novations more economically valuable.

One important potential channel linking taxes to innovation is
therefore the impact of taxes on research and development (R&D) includ-
ing the amount of formal and informal R&D that individuals and organiza-
tions undertake, as well as the quantity and quality of the R&D outputs
produced. Human capital, most typically embodied in formally educated
scientists and engineers, is a critical input to the R&D process. Hence,
taxes can influence both the amount and “quality” of R&D by affecting the
supply of skilled scientists and engineers.

A second important potential channel linking taxes to innovation is
the impact of taxes on the incentives of organizations to introduce and dis-
tribute new products and to adopt new production processes, techniques,
and organizational structures. In turn, the introduction and spread of new
technologies is facilitated by investment in physical capital as new tech-
nologies and intellectual property products such as software are typically
embodied in newer vintages of capital equipment. It is also promoted by
new firm start-ups (or entrepreneurship), as start-up organizations are fre-
quently the first to introduce or adopt new technologies (Mohnen, 2022).
A relatively well-trained labour force that is capable of adapting to new
technologies also promotes the widespread use of those technologies.

A third potential channel is the infrastructure of an economy includ-
ing government and university facilities that carry out basic research and
that provide general scientific and technical education and training that,

9 Akcigit and Stantcheva (2020) discuss various potential channels through which
taxes can affect innovation.
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in turn, increase the underlying knowledge base for applied research and
development in the private sector, as well as the supply of scientists and
engineers available to private sector organizations that can then provide
education and training of an organizational-specific nature. In this case,
taxes are linked to innovation by providing a source of funding for basic
research, general education, and other infrastructure features financed by
government such as the rule of law, public safety, and public health.

Tax policy is complex. In broad terms, tax policy encompasses
the activities and payments to factors of production that are subject to
taxation, the tax rates that are applied, particularly the progressivity of
the relevant tax schedule, and the relevant exemptions, deductions, and
credits that are applicable to specific activities or sources of income.'? In
principle, tax policy also should include so-called tax expenditures. These
are fiscal subsidies that are provided either to specific taxpaying entities or
for specific activities such as R&D.

As noted above, any activity or set of activities associated with in-
novation typically involves expenditures on physical and human capital
to create and implement new technologies that promise to improve TFP
in the future. As such, expenditures on promoting innovation can be seen
as investments with uncertain outcomes. Private sector firms will make
specific investments in innovation as long as the risk-adjusted expected
rates of return on those investments exceed their costs of capital. The
expected rate of return is the expected revenues associated with the rel-
evant expenditures on innovation minus the expenditures discounted to a
present value.!! The cost of capital, in turn, is the cost of debt capital plus
the cost of equity capital weighted by the respective shares of debt and
equity in a firm’s overall capital structure. The relevant expected return is
the return net of taxes.

In this context, a relatively straightforward inference is that increas-
ing taxes on corporate profits should reduce corporate expenditures on
innovation, including expenditures for business start-ups, since it will
reduce the expected returns from successful innovation activities, other
things constant. Conversely, reducing corporate income taxes should pro-
mote increased innovation activity. Less straightforward is the relationship
between innovation and personal income taxes.

For self-employed individuals involved in one or more stages of the
innovation process, increasing personal income taxes should discour-

10 Depreciation allowances on physical capital such as machinery and equipment and
on intellectual property products such as software are examples.

I principle, the discount rate should reflect the time value of money as well as the
risk associated with specific innovation projects.
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age their participation in innovation in part for similar reasons as applied
to corporate income taxes. The income an entrepreneur earns from a
business venture will typically include personal income. An increase in
personal taxes will therefore reduce the total expected return to starting
businesses by reducing the return to an entrepreneur’s expected imputed
labour income net of taxes.

Higher personal taxes can also reduce innovation activity in a
geographical jurisdiction by reducing the supply of human capital used in
various stages of the innovation process. For example, individuals might
choose to leave higher tax jurisdictions for lower tax jurisdictions which
implies reduced innovation activity in the higher tax jurisdiction. More
generally, expected disposable incomes may play a large role in the deci-
sions of individuals to enter an occupation with high up-front costs associ-
ated with obtaining necessary skills, such as in the case of scientists and
engineers.!2 Hence, especially as top marginal tax rates increase, individ-
uals may decide against working in activities related to the innovation pro-
cess, such as in research and development, given relatively low expected
returns to investing in acquiring the necessary human capital (see Watson
and Kaeding, 2019). Increased personal income taxes may also reduce
innovation activities that organizations undertake to the extent that those
organizations must pay higher salaries to employees engaged in innovation
in order to compensate the latter for higher personal income taxes.

Another straightforward inference is that allowing tax deductions
for inputs used in innovation-related activities mitigates the negative effect
of corporate and personal income taxes on those activities. However, even
full deductibility does not eliminate the negative effect, since there will still
be residual taxation of the profits that organizations earn from innova-
tion. Less clear is the impact of tax expenditures such as R&D grants and
innovation-related tax credits on innovation. On the one hand, tax-related
subsidies to an activity should encourage more of that activity, other things
constant. On the other hand, such subsidies might simply be used to
substitute for investments in innovation that firms would have otherwise
made from their own financial capital.

Tax changes can also affect innovation activities that businesses
undertake to the extent that such changes affect the capability of firms to
fund innovation through retained earnings. The latter may be a cheaper
source of financing than funds raised through borrowing or selling shares
in capital markets. If this is the case, tax increases will reduce the finan-
cial ability of firms to fund innovation through retained earnings and will,
consequently, discourage innovation activities at the margin.

12 Trostel (1993) discusses how higher personal tax rates discourage investments in
human capital.
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The conceptual relationship between corporate and personal income
tax burdens and risk-taking becomes more complicated when the tax
schedules are nonlinear and losses can be fully deducted against profits
or, if investors do not have sufficient profits from other activities against
which to deduct losses, they receive negotiable tax credits that fully offset
financial losses from the relevant innovation activities. If investors are
risk-averse and the tax schedule is sufficiently progressive, it is theoretic-
ally possible for higher taxes to encourage risk-taking activity. This is
because the protection against losses provided by the tax scheme is worth
more on a utility-adjusted basis than the loss in expected profits to taxes
in the event that risk-taking is financially successful (Bruce, Gurley Cal-
vez and Norwood, 2020). However, this theoretical caveat is relevant only
if the overall tax burden on investors is unaffected by changes in the tax
rate schedule. This is unlikely to be the case if tax rates are increased for
specific income brackets, since presumably governments increase tax rates
to raise more tax revenue.

In short, while the direction that increases or decreases in taxes and
tax expenditures will have on innovation activities is relatively clear con-
ceptually, the relationship is ultimately an empirical issue given the theor-
etical potential for higher taxes to encourage risk-taking. As well, the mag-
nitudes of the responses to specific changes in the tax code are empirical
questions (Akcigit and Stantcheva, 2020). Identifying the magnitude of the
responses is a challenging task. For one thing, the expected returns to in-
vestments in innovation made by private sector organizations will depend,
in part, on infrastructure investments often made by governments as
discussed briefly earlier. Hence, it is not simply taxes that influence incen-
tives to innovate but also how governments spend the tax revenues they
collect. For another, since innovation is an investment-type activity whose
returns are realized in the future, investors must form expectations about
the future tax environment, among other things. A specific issue in this re-
gard is the extent to which investors view government deficits as future tax
liabilities that will likely lead to future tax increases. If government deficits
are viewed by investors as future tax obligations, the accumulated value of
outstanding government debt will influence decisions about investing in
innovation, but when and how the requisite tax revenues will be collected
are uncertain to investors. Therefore, relating innovation activities to the
tax system involves assumptions about how individuals and organizations
view their future tax obligations.'>

The magnitude of tax-related impacts on innovation will also depend
upon the unit of analysis chosen to study. In particular, the impacts are

13 Akcigit and Stantcheva (2020) provide some evidence that companies and
individuals tend to rely on current tax rates as predictors of future tax rates.
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likely to be larger the smaller the unit of analysis. For example, if a single
province in Canada increases general taxes, many would-be entrepreneurs
who might have located their start-up organizations in that province will
choose to locate their start-ups in another province. Likewise, many scien-
tists and engineers might choose to locate or relocate in another province.
While location choices at the national level will also be affected by differ-
ences in general tax rates across countries, relocating between countries is
obviously more costly and difficult than relocating between provinces.

In the following section, we review seminal empirical studies of the
linkage between jurisdictional tax systems and innovation activity levels,
as well as innovation performance. While our primary interest is on the
linkage at the national level, a number of key studies focus on the link-
ages at the sub-national or firm level. While the magnitude of the relevant
linkage will depend upon the level of aggregation, sub-national studies can
provide important insights into the likely linkage at the national level.l*
Given the very large literature on this relationship broadly viewed, as well
as on specific elements of the relationship such as the impact of taxes and
tax expenditures on R&D performance and outcomes, the review cannot
be comprehensive. However, there is sufficient consistency across stud-
ies to draw some broad conclusions, notwithstanding the conceptual and
statistical challenges associated with empirical evaluations of the linkage.

1% por example, if skilled scientists and engineers do not migrate across states or
provinces given significant differences in income tax rates, they are unlikely to migrate
across countries given similar differences in income tax rates.

fraserinstitute.org
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Summary of the Empirical
Literature

Figure 1 summarizes one sub-set of empirical studies that examine the
relationship between taxes and innovation that are reviewed below. An
important point to highlight from figure 1 is the variety of indicators of the
quantity and “quality” of innovation that are employed in empirical studies
of the relationship between taxation and innovation. Some studies use the
number of patents filed as a measure of the quantity of innovation, while
others use the number of citations to individual patents as a measure of
the quality of innovation. Some other cases use the number of establish-
ments as a measure of innovation, as an increase in the number of estab-
lishments is viewed as a proxy measure of entrepreneurship. Yet other
studies use spending on R&D or the number of R&D personnel as proxy
measures of innovation. Any measure of innovation is subject to qualifica-
tions and criticisms.'> However, the consistency of findings across a broad
number of studies mitigates concerns about the lack of any single univer-
sally accepted measure of innovation.

A predominant share of the available studies this section summar-
izes focus on innovation in the United States, particularly at the state level.
This empirical focus is driven both by the availability of comparable data,
as well as the imperative to generate a relatively large sample of observa-
tions where tax rates differ across the observations. In the various studies
reviewed, the authors attempt to hold constant other factors potentially
influencing innovation besides differences in tax rates, such as general
economic conditions. However, since available studies tend to use data
covering different time periods, as well as different empirical specifications
and estimation techniques, it is difficult, as a practical matter, to compare

15 Capital investment is a significant channel for innovation, and there is a large
literature on the relationship between taxes and investments in physical and human
capital. However, since much capital investment is not directly undertaken as part of
what are traditional innovation activities, this study does not review that literature. For a
seminal study on tax structure and investment behaviour, see Hall and Jorgenson (1967).
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Figure 1: Summary of Literature Linking Taxes to Innovation

Author(s) Innovation Tax Measure Unit Impact
Measure
Akcigit, et.al. Patent numbers Corporate and US states Significant negative impact on
and citations personal patent numbers
Lichter, et.al. R&D spending; pat- Business German Significant negative impact on
ent numbers plants R&D, patent numbers, and cita-
and citations tions
Balsalobre- Innovation Index  Corporate tax OECD coun- Significant negative impact of tax
Lorente, et. al. from The Global  and corporate tries rate and number of taxes
Economy tax rate
Mukherjee, et.al. R&D spending; Corporate taxes  US states Negative impact of higher taxes
patent numbers; on all measures of innovation
innovation output
Atanassov and Patent numbers Corporate taxes  US states Negative impact of higher taxes
Liu and citations and positive impact of lower
taxes on both measures
Dimitriva and Patent numbers Capital gains US states Negative impact of higher prices
Eswan and citations for tax on VC on both measures
start-up companies companies
Gentry and Hub-  Entry into self- Marginal income Individuals  Progressive marginal tax rates
bard employment; tax rate and house-  discourage entry
entry into business holds
ownership
Block Number of start-  Corporate taxes  Countries Negative relationship between

ups relative to
incumbent firms

paid as a share of
profits

corporate tax burden and entre-
preneurship

Source: See References.

estimated tax elasticities across studies.'® Nevertheless, the studies that

figure 1 summarizes report the consistent finding that higher income and

corporate taxes discourage innovation, where the latter is measured in

various ways.

16 A tax elasticity can be interpreted as the percentage reduction in the quantity or

quality of innovation output for a given percentage change in the relevant tax rate.
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In one recent study, Akcigit, et al. (2022) examine the relationship
between tax rates in different US states and the quantity and quality of
patenting activity for individual inventors and individual firms.!” They
find that both corporate and personal income taxes adversely affect the
quantity and quality of innovation as measured by patenting and patent
citations. That is, patenting quantity and quality by individual inventors
and firms were lower in states with higher corporate and personal income
taxes than in states with lower taxes. The estimated tax elasticities are
relatively large. For example, at the individual inventor level a 10 percent
increase in personal income taxes reduced patents produced by 6 percent
and patent quality to a similar extent. At the state level the tax elastici-
ties are substantially larger—close to twice the estimated elasticities at the
individual inventor and corporate levels.

Lichter, et al. (2021) use a data sample which approximately covers
the universe of plants in Germany that carry out R&D. They look at the
impact of changes in municipal business tax rates over the period 1987-
2013 on R&D performance and the citation-weighted numbers of patents.
They identify a negative and statistically significant relationship between
higher business tax rates and R&D spending by individual plants with an
implied long-run elasticity of -1.25.18 They also show that tax-induced re-
ductions in R&D expenditures are accompanied by lower innovation out-
put as measured by both new patent application numbers and by citation-
weighted numbers of patents. The long-run tax elasticity with respect to
number of patents is -0.9, which is close to Ackcigit et al’s estimate (2022).

Atanassov and Liu (2019) also measure innovation output by num-
ber of patents and citation-weighted number of patents. They look at the
relationship between corporate income tax reductions at the state-level in
the US from 1988 to 2006 and innovation output by firms located in the
individual states. They find that relatively large corporate income tax re-
ductions boost corporate innovation, while corporate income tax increas-
es have a quantitatively comparable negative impact on innovation output.

Mukherjee, Singh, and Zaldokas (2017) use a set of measures to
show that an increase in corporate taxes reduces future innovation. They
look at the effect of changes in corporate tax rates on R&D expenditures,
patents, and a measure of new product introductions. Specifically, they
look at income tax changes at the state level in the US from 1990 to 2006.
They estimate that about 67 percent of those firms experiencing a tax

17" Personal tax rates are applied to individual inventors and corporate tax rates are
applied to individual firms. Patent quality is measured by the number of citations
accorded individual patents.

18 This implies that a 1 percent higher municipal profits tax is associated with a 1.25
percent reduction in R&D expenditures by the average plant in the municipality.
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increase filed for approximately one fewer patent following the increase,

as compared to firms in a neighbouring state that were not affected by any
tax change. This amounts to approximately a 5 percent change in patenting
activity. The drop in patenting is accompanied by comparable declines in
R&D expenditures and new product introductions. The authors also tested
separately for the effects of tax increases and decreases and found that
most of the overall tax change effect comes from tax increases.'”

Balsalobre-Lorente et al. (2021) use a broad measure of the environ-
ment for innovation for a sample of 36 OECD countries between 2000 and
2018. The measure they use is the World Intellectual Property Organiza-
tion’s Global Innovation Index (GII). The GII is a composite of different
indicators including scientific publications, R&D expenditures, patent
filings, venture capital activity, and others. The authors relate the corpor-
ate tax rate and the number of taxes paid by businesses to the innovation
index and find that there is a negative association between the tax meas-
ures and a country’s performance according to the GII.

Figure 1 also summarizes several studies that examine the relation-
ship between taxes and indicators of entrepreneurial activity. Dimitrova
and Eswar (2022) examine the effect of changes in state-level capital gains
tax on the patenting activity of venture capital start-ups. The largest share
of the typical VC’s funding comes from pension funds and foundations
which are tax-exempt in the US. However, general partners are taxed as
individuals and are therefore affected by the capital gains tax. Their data
set comprises over 5,000 predominantly private, US-backed start-ups. A
portion of the start-ups are those where their lead VC firm is in a state
that is affected by a capital gains tax change. The remainder of the sample
consists of firms where their lead VC firm is in a state that is not affected
by a tax change. They find that an increase in the capital gains tax leads to
a decrease in the quantity and quality of start-ups’ innovations as meas-
ured by the patent count and citation-weighted patents, respectively.2’
The authors argue that VC firms respond to higher taxes by reducing the
supply of financial capital and advice to start-ups and that less investment
and engagement by VC firms results in reduced innovation by start-ups.

Gentry and Hubbard (2000) evaluate the link between taxes and
entrepreneurship by examining the relationship between personal income
tax rates and the rates of self-employment of individuals and individual

19 Akcigit and Stantcheva (2020) argue that tax decreases will have a smaller effect
on innovation than tax increases in part because lower taxes will only matter for firms
that have some significant actual or anticipated market share.

20 The estimated elasticity of patents to changes in the capital gains tax for VC firms
is -0.45 to -0.75. This means that a 10 percent increase in the capital gains tax results
in a decrease in patenting of between 4.5 and 7.5 percent.
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households. Specifically, they focus on the tax schedules that individuals
face from 1978 to 1993. They do not find general support for the hypoth-
esis that the average level of the personal income tax rate affects entry into
self-employment. However, they find that progressive marginal tax rates
do discourage entry into self-employment and into business ownership.
They rationalize the finding on the grounds that with progressive tax rates,
the government claims a larger share of payoffs from successful entrepre-
neurs than it does from less successful entrepreneurs. This asymmetric
treatment of outcomes from taking risk discourages entrepreneurial ven-
tures at the margin.

Block (2021) identifies a negative relationship between entrepre-
neurship entry rates measured as the number of newly registered firms
relative to the number of incumbents and the effective corporate tax rate
for a sample of 34 countries. He also provides a review of several other
studies that examine the relationship between different measures of
corporate taxes and entrepreneurship. He summarizes these studies as
identifying a negative and statistically significant relationship between a
higher corporate tax burden and entrepreneurship, although the economic
effect of a higher corporate tax burden on entrepreneurship is modest.
However, a higher top corporate tax rate has a more substantial quantita-
tive effect on entrepreneurship than a higher average tax rate. Block also
notes that high levels of corporate income taxes are particularly related in
a negative fashion to the entry of relatively innovative start-up firms. In
another review of recent academic research, Hedlund (2019) summarizes
the research as showing that higher income tax rates adversely influ-
ence innovation generally and entrepreneurship specifically. In contrast,
Bruce, Gurley-Calvez, and Norwood (2020) summarize the empirical
literature linking tax rates to small business activity as inconclusive with
some studies finding a negative relationship and others finding a positive
relationship.”!

In summary, the available evidence broadly supports the conclusion
that higher general taxes, particularly corporate taxes, discourage innova-
tion measured in various ways. Most of the studies listed in Figure 1 make
comparisons between the corporate tax rates in different geographical
locations and patenting activity and patent quality by companies in the
various locations. The negative relationship between corporate taxes and
innovation reflects, in part, reduced investment in risky activities at vari-
ous stages of the innovation process. It can also reflect the movement of

21 Time (2019) also concludes that the precise effect of raising or lowering tax rates
remains nebulous when it comes to entrepreneurship, although he argues that most
observers agree a simpler tax code would be beneficial for entrepreneurship by
reducing costs associated with understanding a complex tax system.
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Figure 2: Summary of Literature Linking Taxes to Mobility of

Star Scientists

Authors Innovation Tax Unit Impact
Measure(s) Measure(s)
Akcigit, et.al. Location of star Top personal US and Negative impact of top
scientists marginal tax rate Europe rate on share of stars
Moretti and Location of R&D tax incentives US states  Positive impact on
Wilson (2014) biotech scientists location
Moretti and Location of star Personal and US states ~ Negative impact of general
Wilson (2015) scientists corporate taxes; taxes; positive impact of
investment tax credit tax credit
Moretti and Location of star Personal and business ~ US states ~ Migration from high to
Wilson (2017) scientists ttax differentials low tax states
Moretti and Location of star Investment and US states  Positive effects on
Wilson (2017) scientists R&D tax ccredits location

Source: See References.

companies from higher to lower tax jurisdictions. In this regard, another
margin along which taxes can affect innovation is by causing a reduced
supply of inventors in a given location. In particular, relatively high per-
sonal income tax rates can contribute to a “brain drain” of highly skilled
scientists and engineers.

Figure 2 summarizes several studies that examine the relationship
between personal income tax rates and the geographical mobility of scien-
tists and engineers. Some of the effect of taxes on innovation identified in
the studies summarized in figure 1 reflects the direct or indirect relocation
of scientific personnel related to higher personal or corporate taxes. The
studies that figure 2 summarizes explicitly identify the impact of personal
and corporate taxes, as well as R&D and investment tax credits on the
location choices of “star” scientists. The latter are typically identified as
the top 1 percent in terms of patent citations. The returns to inventors are
highly skewed with the top 1 percent of inventors collecting more than
22 percent of total inventors’ income (Bell et al., 2019). Hence, the most
relevant personal tax rate is the highest marginal rate given the relatively

large incomes that star scientists earn.

fraserinstitute.org



18 / Taxes, Innovation, and Productivity Growth

fraserinstitute.org

Given the small number of relevant studies and the focus of those
studies on the mobility of star scientists between US states, one must ob-
viously be cautious in drawing conclusions for other jurisdictions, includ-
ing Canada. Notwithstanding those cautions, the available studies identify
the significant effect of relatively high marginal personal income tax rates
on the location decisions of star scientists. That is, there is a significant
amount of migration among top scientists from jurisdictions with relative-
ly high top marginal personal income tax rates to jurisdictions with lower
top marginal tax rates. Relatively high corporate tax rates are also linked to
the outmigration of top scientists, while relatively generous investment tax
credits attract star scientists.>?

The small number of relevant studies, as well as the differences in
model specifications, data sources, and estimation techniques make it
difficult to summarize the estimated tax elasticities for the location deci-
sions of top scientists. There is some consensus that the tax elasticity is
higher for foreign-born inventors than for domestic inventors. For ex-
ample, Akcigit et al. (2016) find that the baseline elasticity of the number
of star domestic inventors to the top net of tax rate is small (around 0.3).
This translates on average into an increase of 1 percent in domestic top 1
percent inventors at home for a 10 percentage-point decrease in the top
marginal rate from a starting level of 60 percent. By contrast, the elasticity
of the number of star 1 percent foreign inventors to the top net of tax rate
is around 1, which translates into a 26 percent increase in foreign top 1
percent inventors for the same 10 percentage point decrease in the top tax
rates.

There are certainly other factors besides taxes and tax credits that
influence the location decisions of top scientists. In particular, participa-
tion in technology clusters, such as Silicon Valley, contributes to higher
productivity among research scientists, which can offset the influence of
higher personal tax rates in such clusters. Location in technology clusters
can also increase the productivity and profitability of research-intensive
companies which can offset the negative effect of higher corporate taxes
on decisions of firms to locate research activities in relatively highly taxed
clusters. In this regard, Bell et al. (2019) argue that exposure to innovation
activity draws individuals who produce high-impact innovations into the
innovation pipeline, while top income tax reductions have limited poten-

22 The empirical evidence is less consistent regarding the effect of R&D tax credits
on the mobility of star scientists. Moretti and Wilson (2014) identify a positive and
statistically significant effect on the location decisions of biotech scientists, while
Moretti and Wilson (2017) find no statistically significant relationship for a broader
sample of star scientists.



Taxes, Innovation, and Productivity Growth / 19

tial to increase aggregate innovation because they only affect individuals
who have already been exposed to innovation.”>

Moretti and Wilson (2015) provide some evidence that the long-run
elasticity of mobility of star scientists relative to taxes is smaller for sci-
entists located in technology hubs, which gives some indirect empirical
support to the thesis advanced by Bell et al. (2019). However, the effect
of the migration of even relatively small numbers of star scientists into
new geographical jurisdictions is amplified by the “magnet” effect of those
scientists. Simply put, the arrival of star scientists in a location attracts
new technology-intensive firms to that location, and those new compan-
ies will either hire additional scientists to work in the location or transfer
scientists already employed to the new location. In this regard, Zucker and
Darby (2014) follow the careers of 5,401 top nanoscale scientists working
in 5 major areas of science and technology from 1981 to 2004. They find
that the number of stars in a US region or in one of the top 25 science and
technology countries generally has a consistently significant and qualita-
tively large positive effect on the probability of new firm entry in the same
area of science and technology.

It is not a surprising empirical finding that higher personal and
corporate tax rates, especially higher marginal tax rates, discourage
innovation activity. What is more controversial is whether it is better to re-
duce—or at least not increase—general taxes in order to promote innova-
tion rather than implement R&D tax credits or investment tax credits.
Mohnen (2022) notes that in 2018, 30 out of 36 OECD countries provided
some kind of tax support for business R&D expenditures. The typology
of R&D tax incentives includes tax credits based on R&D and innovation
and tax measures that are not based on R&D tax expenditures. Innovation
expenditure includes acquisition of capital goods for innovation, design
work, and the acquisition of rights to use patents and other intellectual
property products (IPP).

The conceptual case for tax credits is that they can be targeted at
specific activities such as R&D or specific categories of companies that
might be more likely candidates to innovate given a lower effective tax
rate. For this reason, some economists argue that tax credits can be a more
efficient policy instrument to promote innovation than reductions in gen-
eral taxes. This issue is relevant for Canada since, as Lester (2021) details,
governments in Canada subsidize R&D performed by small firms at a
much higher rate than R&D performed by large firms.2* Specifically, the

23 1t should be noted that Bell et al. (2019) base their conclusion on a calibrated
stylized model and not on direct evidence.

24 Hall (2020) cites data for 42 countries with some type of tax scheme that reduces
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federal government provides a 15 percent tax credit for R&D performed
by large firms, while all small and medium-sized, Canadian-controlled
private firms performing R&D receive a 35 percent subsidy in the form

of a refundable tax credit. After accounting for provincial government
programs, the average small-firm statutory subsidy rate on eligible R&D
spending increases to 42 percent for small firms but only to 20 percent for
large firms.

Lichter et al. (2021) compare the efficiency of general business taxes
in Germany to affect firm-level R&D with targeted R&D policies. Their
estimates imply that R&D expenses decrease by around €0.34 for a tax in-
crease worth €1 in business tax revenues. Equivalent measures of targeted
R&D tax incentives for the UK are much higher—between £1.0 and £1.7
of increased R&D spending for each £1.0 decrease in revenue. In short,
Lichter et al. document more bang for the R&D tax credit buck than for
the general tax buck.

Mohnen (2022) provides an extensive review of the relationship
between R&D tax credits and R&D performance. For Mohnen, R&D tax
expenditures include R&D allowances, tax credits, and R&D cost reduc-
tions. His study raises at least three issues. One is whether the tax sub-
sidies encourage an overall increase in R&D expenditures or whether they
simply replace some or all of the R&D expenditures that firms would have
made from their own funds.?> He concludes that most studies find a ratio
equal to 1 or even below 1, in other words showing hardly any signs of
additionality.”® Nevertheless, he concludes that R&D tax incentives lead to
more R&D and indirectly to more innovation. Likewise, he concludes that
changes in general taxes affect innovation and R&D, although he notes
that not as many studies have found as much of an effect with tax reduc-
tions as with tax increases.

A second and related issue is whether changes in general taxes to
promote innovation could be made more efficient by targeting general tax
reductions or tax increases to firms that are more or less likely to contrib-
ute to the innovation process. For example, Akcigit and Stantchova (2020)
suggest that small firms find it more beneficial to engage in “external”
research, which leads them to produce disproportionately many more

the cost of doing R&D. She reports that, in general, loss-making firms receive a slightly
smaller subsidy, while small and medium-sized firms get a slightly larger subsidy.

-
25 This issue is referred to as additionality.

26 Mohnen (2022) does note that most studies find higher elasticities for small than
for large firms. Hall (2020) reads the empirical evidence as suggesting that R&D tax
credits are generally effective at increasing overall business R&D. Howell (2017)
provides evidence that direct R&D funding from the US Department of Energy had
large, positive effects on the patenting activity of firms receiving the grants.
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radical, important innovations. Preferential tax rates and tax breaks for
small firms can foster this phenomenon further and improve the quality of
innovation and the prevalence of breakthrough innovations.””

The primary argument in favour of relying on general tax policies
to promote innovation is that it leaves the choice of innovation activities,
including R&D projects, up to the private sector instead of allowing the
government to pick winning innovation strategies.”® The historical experi-
ence of the Canadian government’s past innovation initiatives leave little
room for optimism about the success of top-down innovation strategies.”’
In particular, more favourable tax treatment that small and medium-sized
firms enjoy may have harmed Canada’s innovation performance. In this re-
gard, Lester (2021) cites research showing that small firms generate much
smaller knowledge spillovers from R&D per dollar of tax benefit than do
larger firms.3"

A third issue is whether tax measures targeted specifically at R&D
expenditures are as effective in promoting the introduction and diffusion
of innovations as general tax reductions, particularly at the high end of the
personal income tax structure. As Jones (2022) notes, basic research un-
covers fundamental truths about the world and is readily subsidized with
government funding. Applied research turns those fundamental truths
into consumer products or firm-level process innovations. The latter is
the realm of entrepreneurs and may not be readily subsidized as formal
R&D. Indeed, formal R&D is a small part of what economists would like to
measure as innovative activity. Jones therefore concludes that the innova-
tion that occurs beyond formal R&D is primarily influenced by the general
tax system. High incomes are a prize that partly motivates entrepreneurs
to turn basic insights into a product or process that ultimately benefits
consumers. High marginal tax rates deter this effort and therefore reduce
overall innovation.

In summary, higher general taxes, especially higher top marginal
personal tax rates, contribute to decreases in the quantity and quality of

27 A focus on small firms might be more appropriately assigned to new start-up
firms. To be sure, the latter are typically small firms.

28 In this regard, the Tax Foundation, which ranks the tax regimes of countries as more
or less favourable to economic growth, considers R&D tax subsidies as an unfavourable
feature. It argues that good tax policy treats economic decisions neutrally, neither
encouraging nor discouraging one activity over another (see Bunn, 2022).

29 See Globerman and Emes (2019) and Cross (2021) for discussions of this issue.

30 Knowledge spillovers can be thought of as knowledge generated by the R&D
carried out by specific firms that is used by third parties who do not financially
compensate the R&D performers.
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innovation, which, in turn, promote decreases in TFP and standards of liv-
ing. Whether or not higher tax rates ultimately lead to lower tax revenues
over time as a consequence of slower economic growth obviously depends
upon the starting tax rate and the magnitude and time profile of the rel-
evant tax changes.>! If higher tax rates lead to higher tax revenues, there
could be an offset to the negative impact of higher tax rates on innovation.
Namely, more revenue would be available to governments to fund innova-
tion-promoting activities of a general nature, such as increased funding of
basic research and public education. However, revenues for those activities
could be raised through consumption-related taxes that would be less
damaging to private sector innovation or by reducing government spend-
ing on activities that do not contribute to improved economic growth.

31 Slower economic growth shrinks the growth rate of the tax base.



Canada’s Innovation Performance
and Tax Competitiveness: Evidence
from League Tables

The preceding review of empirical evidence supports the importance of
relatively low corporate and personal tax rates to innovation performance.
In particular, it underscores the negative effect of relatively high marginal
personal tax rates on upper-income scientific and technical workers. In
this section, we review evidence on Canada’s international tax competi-
tiveness. Before doing so, it is useful to review Canada’s innovation per-
formance in an international context.

As noted earlier, the Global Competitiveness Index provides one
overall measure of the innovation performance of OECD countries. Table
1 reports the rankings of the top 15 countries in 2014 and the rankings
of those countries in 2022.>> What is particularly notable from table 1 is
Canada’s decline in ranking between the two years. This decline occurred
despite the federal government’s emphasis, especially since 2017, to im-
prove Canada’s environment for innovation.>>

As discussed earlier in this study, there are numerous determinants
of innovation besides a country’s tax structure. Nevertheless, it would
be consistent with the empirical literature to observe that Canada’s tax
environment became relatively less favourable to innovation from 2014 to
2022 consistent with its relative decline in innovation performance.>*
The Tax Foundation provides one league table comparison of tax

systems in OECD countries. The foundation’s International Tax Competi-

32 There were 34 countries in the OECD in 2014 and 36 countries in 2022.

33 For a discussion of the Canadian government’s recent initiatives to promote
domestic innovation, see Globerman and Emes (2019).

3% While this is a relatively short time period, studies have identified a relatively

short lag between changes in taxes and changes in innovation measures. For example,
Atanassov and Liu (2019) find that tax increases can measurably affect innovation as
soon as two years after the increases, while Moretti and Wilson (2017) find changes in
personal income tax rates can influence the location decisions of star scientists as soon
as a year after the changes are implemented. To be sure, the full effect of a tax change
accumulates over time.
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Table 1: Innovation Rankings from the Global Innovation

Index
2014 2022

Switzerland 1 1
United Kingdom 2 4
Sweden 3 3
Finland 4 8
Netherlands 5 5
United States 6 2
Denmark 7 9
Luxembourg 8 16
Ireland 9 19
Canada 10 12
Germany 11 7
Norway 12 18
Israel 13 13
Korea 14 6
Australia 15 21

Sources: Dutta, Lanvin, and Wunsch-Vincent (2014; 2022).

tiveness Index looks at more than 40 tax policy variables encompassing
five broad types of taxes: corporate, individual, consumption, property,
and cross-border. Since the identified linkages between taxes and innova-
tion are particularly relevant for corporate and individual taxes, we focus
on the league table information it provides for those two categories of
taxation.

The corporate tax league table reports an overall rank and numerical
score for countries as well as ranks and scores for several subcategories in-
cluding the corporate tax rate, rules for cost recovery including the depreci-
ation of capital assets, and the complexity of the corporate tax code.>® In
fact, there is a relatively high rank order correlation between the various
measures. For example, the Spearman Rank Order correlation coefficient
between the overall country ranking and the ranking for the corporate tax
rate in 2022 is .93.%¢ This is almost a perfect relationship between the two

35 See Bunn (2022) for a full discussion of the construction of the various league tables.

36 The Spearman Rank Order correlation coefficient measures the correspondence
in the ordinal rankings of the variables of interest. A value of 1 identifies a perfect
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Table 2: Corporate Tax Overall Ranking and Ranking for
Corporate Tax Rate

2014 2022
Overall Ranking Overall Ranking
ranking for for the ranking for for the
corporate corporate corporate corporate

taxes tax rate taxes tax rate
Switzerland 3 4 5 3
United States 15 15 9 11
Sweden 2 5 2 5

United Kingdom 10 4
Netherlands 7 8 10 10
Korea 5 6 15 13
Germany 12 14 14 14
Finland 4 2 3 4
Denmark 6 7 8 6
Canada 8 9 12 12
Israel 13 10 7 8
Luxembourg 14 12 11 9
Norway 9 11 6 7
Ireland 1 1 1

Australia 11 13 13 15

Sources: Pomerleau and Lundeen (2014) and Bunn (2022)

measures. Hence, for simplicity, table 2 reports the rank orders for the
overall country ranking for corporate taxes and the ranking for the cor-
porate tax rate for 2014 and 2022. Countries that rank poorly overall on
corporate taxes typically levy relatively high tax rates on corporate income
or have multiple layers of tax rules that contribute to complexity.

The countries listed in table 2 are those that ranked in the top 15
OECD countries in terms of innovation in 2014 as reported in table 1. The
first column in table 2 reports the overall ranking for corporate taxes in

correspondence in the rank orders. A value of zero indicates that there is no
correspondence in the rank orders. Hence, the estimated correlation coefficient

of .93 indicates that the overall ranking of the corporate tax system for the sample

of countries almost perfectly matches the ranking by corporate tax rate. There is a
weaker correlation between the corporate tax system overall and the complexity of the
corporate tax system. Specifically, the Spearman Rank Order correlation coefficient
between the two variables for 2022 is .38.
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2014, while the second reports the rankings for the corporate tax rate in
2014. Columns 3 and 4 report similar information for 2022. Of particular
interest is the decline in Canada’s ranking between 2014 and 2022 for both
measures.3’ To be sure, a number of countries dropped in the league table
rankings between those two years. However, the US improved its com-
parative position quite markedly from 2014 to 2022 undoubtedly reflecting
in part the corporate tax reductions implemented by the Trump Admin-
istration. The US improvement is particularly relevant for Canada given
the relatively large volume of cross-border migration between the US and
Canada for highly educated scientists and engineers, many of whom work
in the corporate sector. In this regard, Akcigit et al. (2016) report that
among inventors who migrate within this corridor, very few also migrate
to another country. Specifically, among 863,406 US-born inventors, 640
were resident in Canada at some point in their careers, while only 35
resided in both Canada and some other country sometime in their careers.
Among 44,321 Canadian-born inventors, 946 were resident only in the US
at some point in their careers, while only 18 resided in both in the US and
a third country.

The Tax Foundation’s International Tax Competitiveness Index also
reports a league table for the personal income tax. A country’s overall
score for its individual income tax is determined by three subcategories:
the rate and progressivity of wage taxation, the extent to which a country’s
income tax system “double taxes” corporate income by taxing capital gains
and dividend income, and by the complexity of the personal tax system. In
broad terms, countries with high ratios of marginal tax rates to average tax
rates are given lower overall scores than countries with flatter tax sched-
ules. A country receives a better score for lower capital gains and dividend
taxes. Complexity is measured by surtaxes on personal income and by the
amount of social security contributions other than those collected through
employer or employee payroll taxes (Bunn, 2022).

Columns 1 and 2 in table 3 report the overall personal income tax
rankings for 2014 and 2022 for the top 15 innovating countries listed in
tables 1 and 2. Columns 3 through 6 report rankings for two of the three
subcategories that are of greatest relevance to innovation performance
based on the earlier literature review. The latter are rankings for the in-
come tax rate structure and the taxation of capital gains and dividends.>3

37 Chen and Mintz (2012) discuss improvements in the international competitiveness
of Canada’s corporate tax system from 2000 to 2012, although Canada had only the
20th most competitive corporate tax system in the 34 member OECD in 2012. More
recently, Mintz (2022) has outlined Canada’s need for major corporate tax reform
along with specific suggested changes.

38 The Spearman Rank Order correlation coefficient between the overall ranking for a
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Table 3: Personal Income Tax: Scores for Overall
Ranking, Income Tax Rate, and Capital Gains Rate

Overall Income Taxation of

personal income tax rate capital gains

tax rankings structure and dividends

2014 2022 2014 2022 | 2014 2022
Switzerland 1 1 1 4 2 1
United States 12 4 13 9 13 7
Sweden 3 10 7 14 9
United Kingdom 7 8 8 8 12 8
Netherlands 2 6 9 10 1 6
Korea 4 10 5 15 4
Germany 15 9 15 1 8 5
Finland 10 11 12 12 11 11
Denmark 14 14 11 5 7 14
Canada 11 13 14 13 10 12
Israel 13 12 7 14 6 10
Luxembourg 6 4 3 2
Norway 5 7 6 3 9 13
Ireland 8 15 2 6 15 15
Australia 3 5 3 11 5 3

Sources: Pomerlau and Lundeen (2014) and Bunn (2022).

Two observations from table 3 seem particularly worth highlighting.
One is Canada’s relatively unfavourable performance in both sample years
across the three income tax assessments. On both the overall ranking
for personal taxes and the two subcategories, Canada ranks towards the
bottom of the sample of countries. Furthermore, between 2014 and 2022
Canada’s performance on the overall ranking and on the ranking for taxa-
tion of capital gains and dividends declined, although there was a slight
improvement in its ranking for income tax rates.

A second observation is the marked improvement in rankings for
the United States between 2014 and 2022. As this paper discussed earlier,
the US is the most likely migration destination for top-ranked Canadian

country’s personal income tax and the ranking for income tax rate score is a relatively
modest .33. The correlation coefficient for the rank order correspondence between the
overall personal income tax and the capital gains and dividend subcategory is a more
robust .77. The majority of the sample countries tied in their 2022 rank for complexity.
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scientists. Hence, the improvement in the personal income tax environ-
ment in the US relative to that in Canada represents an additional signifi-
cant challenge to improving Canada’s innovation performance beyond
Canada’s relatively and increasingly uncompetitive tax environment.
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Concluding Comments

Technological change underlies increases in productivity, while improved
productivity is the basis for enhanced standards of living. In turn, innova-
tion, broadly defined, is the main determinant of technological change.
Hence, the development, introduction, and spread of new production pro-
cesses, new organizational and management practices, and new products,
particularly when the latter take the form of capital inputs, should be an
important focus of public policy.

While various factors influence the innovation process as it is broad-
ly defined, the incentive effects of a nation’s tax system are clearly import-
ant. In this regard, numerous empirical studies document the negative
impact that relatively high corporate and personal income tax rates have
on innovation, holding other relevant influences constant. The negative
effect is magnified with increases in the highest marginal tax rates. Thus,
broad-based taxes featuring low rates are more likely to foster a healthy
ecosystem of innovation than are tax regimes built on high rates and a
large array of exemptions and targeted tax credits that shrink the tax base.

Among advanced economies, Canada’s innovation performance has
been unimpressive to say the least, notwithstanding recent government
initiatives to promote Canadian innovation. Moreover, Canada’s overall in-
novation ranking as reported by one well-known rating service worsened
between 2014 and 2022. Specifically, over that period Canada slipped from
the tenth highest ranked country to the twelfth highest ranked country
among the top 15 innovating OECD countries as identified in 2014.

From 2014 to 2022 Canada’s relative ranking on corporate and per-
sonal income taxes also worsened significantly. With regard to the overall
corporate tax system, in 2014 Canada ranked as the eight most favourable
country among the top 15 countries ranked on the basis of innovation
performance, while it ranked twelfth in 2022. With regard to the overall
personal income tax system, Canada ranked eleventh in 2014 among the
15 top innovating countries, whereas it ranked thirteenth in 2022. In short,
from the perspective of promoting innovation, Canada currently has one
of the least favourable corporate and personal income tax regimes among
advanced economies, particularly based on high marginal tax rates and the
multiple taxation of corporate profits.
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While the design of a nation’s tax system must consider multiple
objectives, not the least of which is to generate revenue to pay for govern-
ment-provided services, the impact of specific features of the tax system
on innovation activities clearly should not be ignored or minimized. In this
regard, Canada’s tax system is uncompetitive compared to those of most
other advanced economies, including the United States, when it comes to
encouraging innovation-related activities.
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