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ABSTRACT

This body of work contains four essays. The first three use a novel approach to
measuring the impact that taxation has on individuals® incentive to invest in human
capital; specifically, a university education. The final essay uses the resulis from the first
three to explore the capital levy problem in a new light.

Using the framework for effective marginal tax rates (EMTRs) on physical
capital, a conceptual framework is developed for measuring similar rates on human
capital. Unlike their physical capital counterpart, effective tax rates (ETRs) on human
capital are not measured at the margin, but rather are based on the next level of education
attainment (e.g. high school vs. university/college). The reason, which is explained in
detail, is that the lumpiness of human capital investment matters, unlike for physical
capital. Results show that the progressivity of personal income taxation plays a large role
in human capital ETRs, as do non-tax policy instruments (e.g. registered education
savings plans, tuition and other direct costs to education, education allowances, etc.).
Human capital ETRs are nonuniform, like their EMTR cousins, but are lower in
magnitude. The results also support the view that the tax structure may influence the
incentive for highly educated Canadians to seek employment in the United States,
mitigating the brain drain phenomenon.

The final essay looks at the capital levy problem. If capital investments are
irreversible, governments can tax these items ex post with little (or no) deadweight loss.
As aresult, smart investors end up investing less in certain types of capital. In the end
there is an underinvestment in capital. The problem with this view is that it only describes
what happens in the case of physical capital investment. Given the importance of human
capital in today’s “knowledge-based” economy, it is imperative that the framework
address both of these types of capital. A general equilibrium model is developed. Results
support the view that it is more than wages alone that determine migration incentives; the
structure of the fax system, public goods, adjustment costs, are all shown to play a role.
Simulation results are also provided.

Keywords: Human Capital, Taxation, Effective Tax Rates, University, Brain Drain
JEL Classification: H20, H30, H52, 128, J24



INTRODUCTION

It is widely recognized that we live in a “knowledge based economy” and that
human capital is the crucial input. Since the advent of endogenous growth theory in the
1980°s (Romer, 1986; Lucas, 1988) human capital has taken on new appeal. While the
central role in the labour market has been understood since at least the early 1960’s
(Schultz, 1962; Becker, 1964), today’s models suggest that the externalities arising from
human capital can have important spin-off’s that we are only beginning to understand.
Whether it is from education, formal training, or innovation, human capital can play a
leading role in a country’s economic advancement. This body of work explores how
taxation can impact the formation of human capital and the implications this has for
human capital policy.

Effective marginal tax rates (EMTRs) have been used to study investment in all
kinds of physical capital. Using these as a guide, a conceptual framework is developed
for human capital. An EMTR can be defined as the proportional reduction in the rate of
return on a marginal investment, which occurs as a result of a specified set of taxes and
(perhaps) subsidies. Studies have shown that EMTRs on capital in many countries,
including Canada, differ considerably across type and industries (see, e.g., MacKenzie et
al., 1997).

In order to gauge how large the impact of taxes/subsidies is on human capital, we
can replace the methods used to compute EMTRs for physical capital to deal with human
capital instead. The problems faced when dealing with human capital are quite different
than in the study of physical capital. For example, in calculating FMTR's for physical

capital one must specify a scenario concerning the determination of market rates of



return. It might be assumed, for example, that Canada is a small player in a perfectly
competitive world capital market. In order to pay the world interest rate, a corporation
would have to earn a gross rate of return on a debt-financed project sufficient to pay both
tax and interest at the world rate. By observing market rates and tax parameters one can
infer the before-tax rate of return on a marginal investment. The after-tax return is then
found by deducting all taxes. As we shall see, the procedure for human capital is quite
different.

In the case of human capital, rather than asking what the tax rate is on a marginal
investment, of say, another $1,000 or $10,000, the natural question to ask is how heavily
the capital produced through an additional period of time spent in education or training
will be taxed. Time spent in education or training tends to be “lumpy”. There is little
point asking what rate of return an individual who just got their B.A. would earn on an
additional month of schooling, or how that rate of return would be affected by taxation.
The best approach is to look at how taxation affects the returns to a particular educational
program, be it a college diploma, bachelor’s degree, master’s degree, or apprenticeship.
The lumpiness of investments in education or training means that it is not effective
marginal tax rates that we are interested in, but simply effective tax rates (ETRs) on the
total human capital accumulated in specific educational or training programs. The £7R is
defined as the gap between gross- and net-of-tax rates of return to a whole program of
study. The first three chapters of this work use ETRs on human capital as the guiding
principle in the analysis.

This first paper, done jointly with James B. Davies of The University of Western

Ontario, analyzes the impacts of a wide range of tax provisions on the incentive to invest



in human capital and shows how these effects can be quantified using effective tax rates,
or ETRs. The approach is illustrated using data for Canada. For individuals with median
earnings, E7Rs on the human capital formed in first-degree university study are sizeable,
although not as large as for physical capital in Canada. When the expenditure side and its
direct subsidies are also taken into account, the net effective tax rate on human capital
becomes negative. The taxation of human capital is far from uniform. £7Rs vary by
income level, gender, part-time vs. full-time study, whether students have loans, number
of dependants, and use of sheltered savings plans. Workers at higher percentile levels of
the earnings distribution throughout life may face ETRs substantially higher than those
for low-income workers, as a result of progressive income taxation.

The second chapter examines the impacts that the Canadian and U.S. tax systems
have on the incentive to invest in human capital. Also assessed are the implications that
the respective tax systems have on North American integration. To illustrate the
differences in the two systems effective tax rates (E7Rs) and subsidy rates (ESRs) on
human capital are calculated. Findings show that Canadian university graduates face
greater human capital E7Rs than their U.S. counterparts. Results also show that students
in Canada face tax side incentives to move to the U.S. after graduation, as indicated by a
substantial reduction in their E7Rs. At the same time, Canadian students who are
educated in the U.S. fail to have any such incentives to return to Canada. On the bright
side, both countries provide substantial encouragement to invest in human capital on the
expenditure side. While the findings do not provide the full picture when it comes to
migration decisions, they do provide further insight into an interesting problem for

Canadian policymakers; namely, how to keep our best and brightest from leaving.



The third chapter takes the analysis of ETRs even further. It examines the impact
that the current taxation and expenditure structure in Canada has on individuals’
incentives to invest in different fields of study at the university level. Effective tax rates
and effective subsidy rates by field of study are calculated. The chapter also examines the
impact that deregulation of tuition fees has had on individual incentives to invest in
certain programs. To this end we concentrate on three of the top business schools in
Canada in an attempt to determine what deregulation has meant for business students.
The incentive effect is that rates of return will be unambiguously lower. Findings also
show that ETRs are quite uniform across the different fields. The range of female ETRs is
lower, than males, while their rates of return higher. When the expenditure side is taken
into account, there is substantial encouragement in all fields to invest in human capital at
the university level. Fields with a laboratory component are treated far more favorably.

While effective tax rates have been used to study the impact of taxation on
physical capital investment, little work has been done on human capital. By measuring
effective tax rates on human capital as well, one can obtain a picture of the overall tax
distortions affecting aggregate capital accumulation — that is in both human and physical
forms. In addition, the research makes apparent whether the tax system distorts the
allocation of investment between these forms of capital. The comparison between Canada
and the U.S. also provides a picture of the incentives, created by the tax system, for
university graduates to migrate.

Using the work on human capital £7Rs as background, the final chapter asks what
light political economy throws on the tax treatment of human capital. By examining the

role political economy plays, we are able to explore the impact that human capital may



have in the analysis of the expropriation of capital when time consistency problems arise
in government policy. More specificaily, we revisit an issue in economics that has been
studied extensively; namely, the capital levy problem.

The capital levy problem is well documented in the public finance literature. If
capital investments are irreversible, governments can tax these items with little (or no)
deadweight loss. As a result, smart investors end up investing less in certain types of
capital. In the end there is an underinvestment in capital. The problem with this view is
that it only describes what happens in the case of physical capital investment. Given the
importance of human capital in today’s “knowledge-based” economy, it is imperative that
the framework address both of these types of capital.

The mobility of people, combined with the portability of human capital, provides
a deterrent to the government when deciding how much to tax human capital and, as
such, provides important implications for public policy. Likewise, the introduction of
fobbying allows otherwise immobile firms to indirectly receive more favorable tax
treatment by subsidizing a political party’s platform. To study the interaction between
these two aspects, mobility of workers and lobbying, a general equilibrium model is
developed. Findings show that the introduction of public goods, along with lobbying and
mobility play a large role in the determination of the tax mix. The study also bears on
how tax structure is determined. The weight given by politicians to welfare
maximization, and the make up of the population (capitalists vs. labor}, are mitigating

factors in this determination.



Chapter 1:

Measuring Effective Tax Rates on Human Capital: Methodology and an
Application to Canada’

"' This paper is done jointly with James B. Davies of the University of Western Ontario. The ideas
presented in this paper were collaborated on together. When it came time to write the paper, Jim’s original
contribution was the fiest half; specifically, he wrote the Introduction, Conceptual Framework and
Treatment of Human Capital under Canadian Tax and Student Loan Systems. The remainder of the paper,
Section 1.4, Section 1.5, Appendix 1B, and Tables, was my contribution. We have since made suggestions,
additions, and changes to sach others’ original work. We gratefully acknowledge the support of the Institute
for Research on Public Policy. We would also like to thank John Burbidge for helpful corments and for
assistance with the earnings data. Responsibility for any errors or omissions is our own.



1.1 INTRODUCTION

Over the last two decades there has been a considerable amount of research on
effective tax rates on physical capital. It has been found that these are generally high, and
that they vary across types of firms, industries, and types of capital. (See Boadway et al.,
1984; King and Fullerton, 1984; and McKenzie et al., 1998.) While the size of the impact
on investment and is composition is an important question that cannot be addressed
simply by estimating tax wedges, these findings have helped to create concern about such
impacts. This has added impetus to the movement to reduce capital taxation and to make
it more uniform.

While there has also been considerable interest in recent years in the tax treatment
of education and training”, we do not have estimates of the effective tax rates on human
capital. This is a problem since some features of the tax system, e.g. progressivity, tend
to discourage human capital formation, while others, e.g. deductions or credits to support
education, have the opposite effect. We do not know the net impact, and therefore do not
know whether the tax system encourages or discourages human capital; how it treats
human capital compared with physical capital; or how effective tax rates on human
capital vary across the population.

This paper provides a conceptual framework for measuring effective tax rates
(ETRs) on human capital, analyzing how the progressivity of personal income taxes
interacts with other PIT features, other taxes, and student loan plans. It then provides

estimates for the £7Rs on human capital formed in first degree university studies in

% See e.g. Boskin, 1975; Dupor et al., 1996; Kaplow, 1996; and Heckman et al., 1999.



Canada.” We find tﬁat these are sizeable although not as large as effective tax rates on
physical capital, and that they vary considerably across individuals. E7Rs on human
capital in Canada are, on average, greater for males than for females, and increase as we
go up the income scale. E7Rs are lower for individuals who take out student Ioans, and
for those who take advantage of Registered Education Savings Plans (RESP’s). There
are also differences in £7Rs created by a number of other tax features. The conclusion is
thus that Canada has far from uniform tax treatment of human capital.

In assessing fiscal incentives or disincentives for human capital investment it is
essential to take into account the encouragement that governments provide for such
investment, on their expenditure side. For a more complete treatment one therefore needs
to consider the effective subsidy rate, ESR, as well as the ET. R.* The "bottom line" is
given by the net effective tax rate, ETR - ESR. As we show, this net tax rate is on average
negative.

Care must be taken in interpreting the results of our study. This is especially so if
one wishes to draw normative implications. First there are some standard considerations
from the economics of education. A negative net tax on human capital can, in principle,
be justified by positive externalities of education or by capital market imperfections that
make it hard for students to borrow. However, while earlier literature claimed to find

evidence of large externalities, recent work tends to dispute this (see e.g. Heckman and

3 It would of course be interesting to study ETRs on other levels of education, as discussed briefly in the
conclusion. These would include the E7R on incomplete university education. Estimation of these other
ETRs is beyond the scope of the present study.

* Note that tax and expenditure systems may have effects on human capital investment apart from those via
tax and subsidy rates. For example, if students are liquidity constrained, taxes that are incurred more afier
graduation - - .g. income and payroll taxes - - will encourage human capital investment compared with e.g.
consumption taxes. Future research may allow us to take these other aspects into account, and also to
investigate the quantitative impact of ETRs e.g. on students’ propensity to obtain university education,



Klenow, 1997; Acemoglu and Angrist, 2000; and the survey by Davies, 2002). Doubt
has also recently been cast on the importance of borrowing problems (see e.g. Shea,
2000; Cameron and Taber, 2000). Merit good arguments are sometimes also used. On
the other side, to the extent that education represents private consumption rather than an
investment the strength of subsidy arguments declines. Going further, if education pays
off for individuals due to screening for ability, or because of the status it confers, it is
wasteful from a social viewpoint, and should be discouraged. The bottom line that
should be taken from economics of education considerations is thus unclear.

Turning to the public finance literature, there are several strands. A variety of
studies have endogenized human capital in dynamic models, either in a neoclassical
framework (see e.g. Davies and Whalley, 1991; Trostel, 1993; Perroni, 1995; Jones et al.,
1997) or with endogenous growth (see e.g. Pecorino, 1993; Jones et al., 1993; Davies et
al., 2002). It is well-known that the optimal tax rate on physical capital goes to zero in
the long-run in perfect foresight infinite horizon dynamic models (Judd, 1985; Chamley,
1986). A similar result extends to human capital when it is endogenized (Jones et al.,
1997). However, results of recent studies suggest that this need not imply zero labor
income taxes. Bovenberg and Jacobs (2002) and Davies et al. (2002) both show that
education subsidies can be used to counter the disincentive effect of labor income taxes
on human capital formation. An important element in our study is to see how complete
this offset is in practice. Another interesting recent insight is provided by Nielsen and
Sorensen (1997) who show that if the imposition of capital income taxes cannot be
avoided there may be excess investment in human capital, which can be combatied by

levying progressive labor income taxes. In other words, if the effective tax rate on




physical capital is unavoidably positive, then the optimal tax rate on human capital may
be positive as well.

The remainder of the paper is organized as follows. Section 1.2 provides a
description of the conceptual framework adopted. In Section 1.3 we examine the
treatment of human capital under the Canadian tax system. Finally, Section 1.4 presents

our numerical results, and Section 1.5 concludes.

1.2 CONCEPTUAL FRAMEWORK

A common approach in evaluating the impact of factor taxes is to juxtapose
effective tax rates on physical capital with tax rates on labor. In this context, if labor
income were taxed at a proportional rate of 30%, for example, and the EMTR for
physical capital were, say, 20%, it would appear that the tax system discriminates in favor
of physical capital. However, as is now well-known (see, e.g., Davies and Whalley,
1991), if the only private cost of education is forgone earnings, a proportional labor
income tax is neutral with respect to human capital investment. (It implicitly subsidizes
the costs at the same rate it taxes the benefits of education.) In the example given, the tax
system would in fact heavily discriminate in favor of human capital. Thus, it is as
important to include impacts on investment costs on the labor side as it is on the physical
capital side. There is an increasing trend to do this (see, e.g., Mintz, 2001, for Canada).
Our purpose here 1s to highlight the impact of taking these investment aspects into

account. 5

3 In the investment context tax burdens may be evaluated on a stock or flow basis. We do our analysis on a
stock basis since this facilitates comparisons with the effective tax rate on physical capital An alternative
is to annualize the impacts and express them as a fraction of unit labor costs, that is to put the analysis on a
flow basis. Mintz {2001) partially implements this latter approach.



How can one tell whether a tax system provides a net incentive or disincentive for
investment? This problem has been analyzed by previous authors for the case of
physical capital. Structures, equipment, and inventories are taxed in different ways, and
there are also differences across industries and according to how investment is financed.
In order to summarize these effects and see how they net out, it has proven fruitful to
calculate hypothetical effective marginal tax rates (EM7Rs) by type of capital, industry,
and method of finance. (See, e.g., Boadway et al., 1984; King and Fullerton, 1984, and
McKenzie et al. 1998.)

EMTR’s on physical capital are high and non-uniform. Looking only at non-
personal taxes, McKenzie et al. (1998), for example, find that EMTRs in Canada in 1997
averaged 29.0% on inventories, 19.0% on machinery, 18.9% on structures, and 15.6% on
land. The overall average EMTR was 21.8%. Rates within industries ranged from 8.5%
in agriculture, fishing and trapping, to 29.5% for public utilities. Largely due to their
lower rate of corporate income tax, small firms on average faced an EMTR of only 13.3%
while large firms paid 27.0%.

Personal taxation of capital income is also significant and highly non-uniform.
Poddar and English (1999) estimate that about 75% of investment income is tax-free at
the personal level in Canada - - due to various tax shelters (e.g. retirement savings plans)
and other factors such as the non-taxation of imputed rent on owner-occupied housing,
On the other hand, tax rates on the interest, dividends, and capital gains that are not
sheltered can be quite high. There are no estimates of personal-level EMTRs on capital
income for Canada. However, most investors would have paid tax on taxable elements of

mvestment income at top marginal rates, which averaged about 46% in Canada in 1997,
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including provincial taxes. Applying the Poddar and English result, the average personal
EMTR on investment income may then have been about 10%. Added to the McKenzie et
al. figure, this suggests an average total (personal plus non-personal) EMTR on physical
capital of at least 30%.

While the problem of measuring effective tax rates on human capital is formally
the same as that for physical capital, there are measurement issues that make a different
approach necessary in practice.® In the case of physical capital one can make plausible
assumptions about the rate of return to a hypothetical marginal investment based on
observed asset returns in capital markets. Human capital rates of return are not directly
observable. For physical capital the fact that real-world investments are typically lumpy
does not affect the results. Corporate taxes are levied at a flat rate, so the estimated
effective tax rate does not depend on the size of the investment. For human capital the
most important tax is the personal income tax, whose graduated rate structure makes the
effective tax rate depend on the scale of the investment.

For human capital rates of return can be estimated using microdata on education
and earnings over the lifetime. Tax treatment depends on individual circumstances and
requires a comparison of the taxes that would be paid in the counterfactual, i.e. without
additional education, vs. those paid if extra schooling is obtained. The most meaningful

calculation compares the before- and after-tax rates of return to participation in a

® The problems faced when dealing with human capital are quite different than in the study of physical
capital. For example, in calculating EMTR's for physical capital one must specify a scenario concerning the
determination of market rates of retwrn. It might be assumed, for example, that Canada is a small player in
a perfectly competitive world capital market. In order to pay the world interest rate, a corporation would
have to earn a gross rate of return on a debt-financed project sufficient to pay both tax and interest at the
world rate. By observing market rates and tax parameters one can infer the before-tax rate of return on a
marginal investment. The affer-tax return is then found by deducting all taxes. As we shall see, the
procedure for human capital is quite different.



complete education program, whether it be e. g community college, undergraduate
university study, MLA. or Ph.D. work.” These tax rates are similar to the EMTR's on
physical capital in that they measure the effective tax rate on the last meaningful unit of
education, but since these units are not small we speak in terms of "effective tax rates”
(ETR's) on human capital rather than EMTR's below.

The ETR for human capital is defined as the gap between gross- and net-of-tax

rates of return to a whole program of study, r, and r,, respectively:

¥y —F
(1) ETR=-4—"=1.1
rg rg

This definition, which is built on the use of internal rates of return, follows the
methodology applied in computing E7Rs on personal financial assets by Davies and
Glenday (1990).°

Suppose that an individual aged # is planning to engage in a program of education
that will take m years of study. We will assume that after this program is completed the
individual will stay in the labor force until age 7. Students may continue to earn while
going to school. Their wage rates can vary over time, perhaps increasing while they are
still in school, and likely rising in real terms over much of the lifetime after graduation.

Actual earnings before-tax are given by £, , which is the product of the wage rate and

" The situation for on-the-job training is different. (This is one of the reasons that we do not deal with OJT
in this paper. It would require a separate study.) One can imagine CJT being provided in quite small units,
and the sensitivity of results to the size of the investment becomes less of a problem. This is because the
relevant tax on the employer’s side, 1.e. the corporate tax, is levied at a flat rate, and provided investments
are not too large individuals’ marginal tax rates will also not be strongly affected by OJT.

® An alternative is to define the ETR as the ratio of the present value of net taxes on labour income over the
lifetime to the present value of lifetime earnings. {See Mintz, 2001.} While the two approaches will often
produce similar results, this is not always the case. We prefer the approach followed here in part because it
does not reguire any assumption to be made about individuals® discount rates.



hours worked. Eamnings before-tax in the absence of the educational program would have

been £, , where we assume that E; < E, in the T - m years after graduation. Forgone

earnings costs of education, FE,, are thus E; - E, in the first m years. In addition to
these costs, there are private direct costs of education, C,. After-tax variables will be
denoted Ef, E, FE[, and C;. Initially we will assume that human capital

investments are self-financed, that is that student loans are absent.
Rates of return on the investment described are calculated as internal rates

of return. For example, we can compute the gross private rate of return, 7,, from:

*
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By replacing E,, E;, and C; with the after-tax variables E/, E”, and C/, we could
compute the net after-tax rate of return, 7, , using this same equation. Note that in the
case of a flat tax with tuition and other direct costs of education deductible r,= 7., and
ETR = 0. This is because with such a tax levied at the rate, say, t, we have
Ef=(1-1)E,, E" =(1-7)E,and C/ = (1- 7)C,. That is, the three variables have
the same relative values after- as before-tax. We shall refer to this type of tax system as
neutral with respect to human capital.’ Tt imposes a zero £7R because the forgone
earnings and direct costs of education are implicitly subsidized at the same rate, 1, at

which the gains from education are taxed.

® Note that "neutral" is used here in a special sense. We do not imply, e.g., that 2 tax system that is neutral
with respect to human capital is non-distortionary in its treatment of human vs. physical capital. That
depends on the effective tax rate on physical capital, and also on whether there are any relevant non-tax
distortions {e.g. capital market imperfections).
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Note that “neutrality” is used here in a special, and very limited, sense. Itis
simply a benchmark. There is no implication that a zero E7R on human capital is the
optimal rate. Externalities of human capital, or capital market imperfections that make it
difficult for students to finance their studies, could call for a negative ETR. Absent such
factors, a non-zero TR could be needed in the second-best solution if there were a
positive EMTR on physical capital. In that case, while a low ETR would avoid
depressing investment it would also tilt the playing field away from physical capital
investment, causing a distortion in the composition of investment. Clearly, optimal
design of the tax treatment of human capital is contingent on any constraints (political or
otherwise) on the tax treatment of physical capital.

By replacing private costs with public costs, C7, we can use (2) to compute the

public rate of return, r,. Given r, we can define the effective subsidy rate (ESR) on

human capital:

(3)  ESR=

Whether the tax and expenditure systems combined have an incentive or disincentive
effect on human capital investment can be investigated by computing the net effective tax
rate on human capital, Z7R — ESR. We proceed here by first analyzing the behaviour of
ETRs, and returning to ESRs at the end of the section.

The behaviour of ETRs can best be illuminated if we assume, for the sake of
illustration, that the length of the schooling program, 7, is just one year. Rearrange (2)

so all the # = ] terms are on one side and the remaining terms on the other:
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The lefi-hand side of (4) represents the private costs of the education program, made up

of foregone earnings, E; - E;, and direct costs, C;. The right-hand side is the present

value of future earning increments due to education, E, — , .
Again for the sake of illustration, suppose that the yearly benefits of additional

education, E, - E, —C,, are constant. Then because 7 is typically large we have:

E ~E +Cw b By
i"g

where we use subscripts s and w to denote the schooling and working periods. We now
have a simple expression for the before-tax rate of return 7, and a parallel expression for

the after-tax rate of return, »,:

@ E,-E. EI
Vo~ =
’ ¢ E-E+C FE+C
5
. E:-ET (- m)EI
@ o =

CET-E+C* (1-)FE+ C*
where FE is forgone earnings and £/ is the "earnings increment” achieved due to the
extra education. Both FZ and ET are before-tax. The tax rates 7, and 7, represent the

fraction of FE that would have been paid in tax, and the fraction of E7 that is paid,

respectively.
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If we ignore direct costs for the time being and let 7 — <o for simplicity we have:

(l) rgiCzO = %

©
. (-7 )EI
(i) ‘Vh!c=o = (—7,)FE

Applying (1) the effective tax rate on human capital in this case is:

¥, -7 -
() ETR|py=*—2=D2"L

.~
Y

This simple expression has some interesting implications. It indicates that, in the absence

of direct costs, the effective tax rate on human capital is directly related to the gap

between 7, and 7, The most obvious possibility is that the graduated rates under
personal income tax will make 7; < 7, resulting in a positive ETR. The gap between 7
and 7, will tend to be largest for those education programs that have the biggest impact

on carnings. This is one reason that first-degree university education is of particular
interest. Not only is it a very important element in our education system, but it is well-
known to increase earnings substantiaily. In contrast, incomplete university education, or
graduate education, have smaller effects on earnings, which will result in a smaller gap

between 7, and 7, Equation (7) gives reason o expect smaller E7R s in these cases.

Of course other taxes also affect the £7R. Since social security and

unemployment insurance contributions are capped at maximum insurable earnings, their



schedules are regressive. To the extent that contributions represent pure taxes (i.e. not

offset by expected benefits), these schemes work towards 7> 7, for workers whose EFs

fall entirely or partly above maximum insurable earnings. It should also be borne in mind
that sales taxes reduce real earnings. In the absence of any other taxes, proportional sales

taxes on a comprehensive base would give 7, = 7, , that is neutrality. However, some

necessities are widely exempt from sales tax in North America and elsewhere (food,

children’s clothing etc.) or taxed at a lower rate, which reinforces the tendency for 7, <
7, , and a positive ETR.

Expressions (6) and (7) also make possible a number of other insights. We note

that:

Result 1: If 7; < 7, equal absolute or equal proportional increases in 7, and 7, will

reduce r,|._, and increase E7TR| .

This result hinges on the fact that with 7, < 7,,, we have (1 - 7,) > (1 - ;). Equal
absolute or proportional changes in 7 and 7, have a greater proportional impact on
(1-1z,)thanon(l- 7y). The effect is of course stronger in the case of equal

proportional changes in the fax rates.
Result 1 is of interest when more than one tax is levied. It points out e.g. that
even if a tax would be neutral on its own, when added to an existing system that imposes

a positive tax rate on human capital it will increase the size of the tax wedge. If one



14

perhaps thought of the federal persoiial income tax as the basic element in the system,
then adding even uniform sales taxes or flat-rate provincial income taxes raise the ETR.
Moving to the more general case, we need to take into account tuition and other
direct costs; the student loan amount, L; student loan repayments, iL, where { is the
interest rate; the rate of tax relief on student loan payments, d; and credits for tuition and
other expenses, AL Making the appropriate adjustments to the costs and returns we

have:

Te

®) ETRzl—fn—:I_[ (-7,)El-i(1-d)L “:FEnLC—L}

(-7, FE+(C~L-4) || EI-iL

From (8) we have immediately:

Result 2: Increases in tuition credits, 4, or in interest deductibility, d, unambiguously

reduce the ETR.

Note also from (8) that the ETR is affected by several non-tax policy variables,
€.g. tuition fees, student loan amounts, and interest rates on student loans. These
interaction effects are perhaps unexpected, and therefore particularly interesting. It

should be emphasized that they are independent of the impact of these non-tax variables

 How tax relief for education and student loan aspects can be incorporated in the finite Hfetime, multi-year
schooling case is set out in Appendix 1A. Analytic resuits are not available for ry, r,,, or the £7R in that
case. The rates of retarn must be compuied from more general versions of equation {(2).
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on the effective subsidy rate on education. We summarize these effects in Results 3 and

4.

Result 3; A rise in tuition and other direct costs, C, raises the £7R.

The intuition for this result is that if C rises, with education credits 4 constant, the
implicit rate of subsidy to direct costs of education in the tax system has fallen. The
result is of topical interest in Canada and other countries, like the U.S., where tuition fees
have been rising rapidly in recent years. In the absence of offsetting action in the tax
system, such increases raise the tax distortion affecting human capital. Rising tuition fees
may also reflect a reduced rate of public subsidy to colleges and universities, meaning
that the £SR has been falling. Thus the net effective tax rate on human capital, ETR —
ESR tends to rise a fortiori.

In the next section we set out the many steps that have been taken at the federal
level in Canada in recent years to ease the tax treatment of human capital. These
initiatives will have acted to offset the rise in £TRs caused by increasing tuition fees and
other direct costs.

The following result reflects the effect of student loans:

Result 4: If d > 7, the ETR 1s strictly decreasing in L. If d < 7, the sign of the effect of

L on the ETR is ambiguous.
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Thus, a sufficient condition for an increase in student loans to reduce the effective tax
rate on human capital is that the fraction of student loan interest that is creditable should
exceed the tax rate on the eamings increment due to education. In the calculations
reported in Section 1.4 below we find that this is the direction of the effect in most cases
we consider.

We should say a few words about the effective subsidy rate, ESR, which was defined
in (3). Note that the ESR depends only on 7, and r,,. It is thus independent of any aspects
of the tax system (in a partial equilibrium framework). It can, however, be affected by
the presence of student loans, since as we saw in (8) these affect r,. (Student loans have
no effect on r, however.)11

Let o = I - C/C? be the rate of subsidy on the direct costs of education. Then, in
the absence of student loans, the wedge between r, and r,,, and therefore the ESR, will be

greater the larger o or (¥, as we can see from:

(9)  ESR|,, =o [C/FE + )]

which is derived from (3) and 5(i), noting that 5(i) yields r, if C is replaced by (.
Introducing student loans will tend to raise 7 if the student loan interest rate is less than

r¢ (which is plausible). This is likely to raise r, relative to 7, and increase the ESR.

! The public rate of return is similar to the social rate of return. (The only difference is that the public rate
of return omits external costs or beneflis of education.) From a social viewpoint, whether students take out
loans or not has no effect on the costs of, or returns to, education.
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1.3 TREATMENT OF HUMAN CAPITAL UNDER CANADIAN TAX AND
STUDENT LOAN SYSTEMS

The calculations in the next section incorporate the effects of both the personal
income tax system (federal and provincial) and payroll taxes, as they applied after the
federal budget of 1998, which made a number of important changes in the tax treatment
of education.'” Here we describe the relevant features of the PIT and payroll tax systems,
noting the reforms introduced in 1998 (as well as changes leading up to those reforms)
and developments since. We also describe the student loan system as it existed in 1998,

and note more recent changes.

Personal Income Tax

A useful benchmark for describing how PIT impinges on human capital is a flat
tax system under which direct costs of education or training are fully deductible. Interest
on student loans would not be deductible. Under such a neutral system, ETR = 0.
Canadian PIT departs from neutrality by levying graduated marginal tax rates, in its
treatment of direct costs, and (since 1998) by allowing a credit for interest on student
loans.

Both federal and provincial PIT are levied on individuals, unlike the U.S. where
most married couples are taxed jointly. In 1998, basic federal marginal rates of 17%, 26
% and 29% were levied on taxable income in the ranges 0 - $29,590, $29,591 - $59,180,

and $59,181+. (These rates and brackets were in force from 1993 to 1999.) Adding in

" In a more comprehensive investigation some other taxes would also be taken into account. In the
previous section we remarked on the impact of sales taxes. In addition, corporate income taxes have
impacts on human capital formed via on-the-job training. See Collins and Davies (2002).
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surtaxes and provincial income tax, the full marginal rates in the three brackets came to
about 26, 40, and 46% in 1998 (Canadian Tax Foundation, 1999, Table 3.5). Important
deductions made in arriving at taxable income included those for Registered Retirement
Savings Plan (RRSP} and Registered Pension Plan (RPP) contributions and child care
expenses. Rather than providing personal allowances or exemptions as in most other
countries, a system of personal credits was applied. These gave all taxpayers the same
relief as if they had received personal deductions but were in the 17% marginal tax
bracket. On that basis, the credits given were equivalent to deductions of $6,456 for the
taxpayer and $5,380 for a dependent spouse or child over 18.

Refundable tax credits for children under 18 were provided via the Canada Child
Tax Benefit (CCTB) and the National Child Benefit Supplement (NCBS). The latter
were clawed back on family net incomes above $25,921 and $20,921 respectively. These
programs have little impact on costs of education, since relatively few students have
children, but they increase marginal tax rates for many graduates, and will therefore drive
up the ETR on human capital somewhat."”

The tax relief on tuition and other direct expenses provided by the PIT comes in
the form of various credits, not as a deduction. In 1998 a credit was given for 17% of
tuition and additional mandatory fees paid to approved post-secondary institutions. A
further credit equal to 17% of an "education amount" was provided. The education

amount was $80 per month prior to 1996, but was raised in steps to $200 per month by

¥ The NCBS was clawed back at rates ranging from 12.1% for one-child families to 26.8% for a family
with three or more children. This means that the credit was already clawed back completely for most
families at net income of $25,921, where the CCTRB clawback kicked in at rates from 2.5% to 5.0%. The
latter relatively low rates mean that the CCTB clawback range is very wide. The clawback affects families
with incomes up 1o 367,000 - $75,000. However, since the CCTB clawback rates are relatively low, their
impact on human capital £7Rs would be fairly small.
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1998. Since most students have low incomes, these credits W;)uid in many cases not be
very valuable if they were only available to reduce the student's own tax liability. Their
value is enhanced by the fact that any unused portion can be transferred to a spouse,
parent or grandparent.'® Also, in 1997 a carryforward provision for unused education
credits was introduced that would allow students to obtain tax relief themselves in later
years. These measures ensure that the effective implicit federal subsidy on direct costs
of education via PIT is close to being uniform at a 17% rate. Adding in provincial tax,
the average rate of relief is about 26%.

Note that the "education amount” credits are not related to actual expenditures,
but are simply paid as a lump sum. They are thus similar to a system of student grants.
This form of assistance would not have a tax-side rationale under a flat tax, but with
progressivity might be advocated as a rough offset to the effect of graduated marginal tax
rates on human capital ETRs.

The PIT system also provides assistance for education and training via registered
savings plans. First, Canadians are able to withdraw funds from their RRSPs without
penalty two years after contributions are made. This means that, assuming contribution
limits are not binding, parents could save for their children’s post-secondary education
via their RRSP's. While this avenue is no doubt sometimes chosen, it is not as attractive

as it might be since RRSP contribution limits have been held at relatively low levels."

* That is, up to a limit of $5,000 minus the part of the credit used by the student to reduce his/her tax
liability to zero.

' The current coniribution limit for RRSPs plus Registered Pension Plans is the lesser of $13,500 or 18%
of carnings per year. The dollar limit is slated to rise to $14,500 in 2004 and to $15,500 in 2005, after
which it will be indexed to the average industrial wage. These levels represent a significant retreat,
however, from those promised by earlier federal budgets. The 1984 and 1985 budgets promised a limit of
$15,500 by 1990, with subsequent indexation.
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Also, withdrawals are taxe‘da Parents will typically be in their peak earning years when
their kids go to college, and will therefore face high tax rates on withdrawals. This will
also make the RRSP saving route less attractive.

Parents are encouraged to save for their kids’ education via Registered Education
Saving Plans (RESP's). In contrast to an RRSP, contributions to an RESP are not tax
deductible. However, income earned within the plan is tax free, and if the proceeds are
spent on the child’s education withdrawals of accrued income enter the child’s income for
tax purposes. Given that post-secondary students are generally in low tax brackets, the
result is that the net of tax rate of return on RESP saving generally exceeds that on non-

sheltered saving.16

While RESP's provide a higher rate of return than on non-sheltered
saving, in the pre-1998 regime they were not sufficiently attractive to induce much use.
This may have been due to the opportunities for fully sheltered saving (e.g. via RRSPs) or
because a higher rate of return could be achieved by paying down mortgages and
consumer debt.'’

The 1996, 1997 and (especially) 1998 federal budgets introduced a number of
changes intended to reduce burdens on post-secondary students and to stimulate
education and training in Canada. The following were the principal changes:

1. The 1996 and 1997 budgets announced that the education amount would be raised

from its original $80 per month to $150 per month in 1997 and $200 per month in 1998.

' Since withdrawals are generally taxed at a low rate, RESP’s approximate Roth IRA plans in the U.S.,
which have non-deductible contributions and {ax-free withdrawals. Greater use of this type of sheltered
saving has been urged for Canada by e.g. Kesselman and Poschmann (2001).

" In Canada interest on mortgages and consumer debt is not tax deductible. This makes paying down these
forms of debt a popular form of saving for those in the age range of about 25 — 45,
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2. The education amount was extended to part-time post-secondary students in the
1998 budget, at $60 per month. Part-time students also became eligible to claim child
care expense deduction (CCED) for the first time, up to $2,200 per year.

3. Canada Study Grants (CSG’s) of up to $3,000 per year were created in the 1998
budget for both full- and part-time students in financial need who had children or other
dependants.

4. Interest on student loans became eligible for a tax credit at the 17% rate in the 1998
budget.

5. Tax-free withdrawals of up to $10,000 per year ($20,000 in total) from RRSPs
were introduced in the 1998 budget to finance fuli-time training or education (or part-
time for disabled people). These withdrawals must be repaid within 10 years.

6. The 1996 and 1997 budgets raised the annual contribution limits on RESPs from
$1,500 to $4,000 per student, and also increased the lifetime limit on contributions from
$31,500 to $42,000. The 1998 budget introduced Canada Education Saving Grants
(CESGs) equal to 20% of RESP contributions up to a limit of a $400 annual grant per
student. CESG amounts become part of the RESP. The 1998 budget also made it
possible to transfer an RESP balance to an RRSP if the student did not go on to
qualifying study after leaving high school.

All of these provisions act to increase the net-of-tax expected return to planned or
actual human capital investment for some taxpayers.'® Note, however, that the incidence

of the increased returns varies greatly. Increased education amounts raise 7, for almost all

*® The RESP and RRSP provisions might be seen as raising the rate of return to financial assets. However,
the benefits in question are only realized as a result of planned or actual human capital investment. They
are therefore regarded here as increasing the net expected return on Auman capital.
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students. On the other hand, interest credits benefit only those with student loans, and the
RESP/RRSP provisions have similarly limited incidence. Note also that the value of the
RESP/RRSP measures will vary substantially even among those who make use of these
savings plans. CESG's are proportional to RESP contributions; the benefit of RESP
saving depends on how attractive is the after-tax rate of return on the next-best saving
vehicle; the value of the option to rollover unused RESP funds into an RRSP depends on
how likely it is that education plans will fall through; and the benefit of being able to take
money out of an RRSP temporarily to finance education depends on the size of the tax
rate thereby avoided.

Since 1998 the most important PIT changes affecting human capital have been (i)
a doubling of the education amounts in the 2001 tax year (to $400 and $120 per month
for full-time and part-time students respectively), (ii) reductions in federal tax rates and
changes in the rate structure, and (iii) the freeing-up of provincial PIT rate structures.'’
By the 2001 tax year the federal government had moved from its sharply graduated three
bracket rate structure to more gradual progressivity. Federal rates were applied at the
rates of 16, 22, 26, and 29% on taxable income in the ranges 0 - $30,754, $30,755 -
$61,509, $61,510 - $100,000, and $100,000+. All federal surtaxes had been removed.
Including provincial taxes, full marginal rates in the four brackets were 24%, 33%, 40%,
and 44%. The reduced progressivity should reduce human capital ETR’s somewhat.

Prior to the 2001 tax year all nine provinces that were signatories to the federal-

provincial tax collection agreements were bound to levy their basic PIT as a flat % of the

' A further change that could have a significant effect on human capital ETR’s in the long-run was the re-
indexation of federal brackets, credits and deductions announced in the February 2000 budget. Lack of
indexation erodes the progressivity of the tax system over time, as more and more taxpavers’ rising nominal
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basic federal tax. Quebec levied and collected its own separate PIT. Under this
arrangement, federal surtaxes did not affect provincial PIT, and the provinces were free to
enact their own surtaxes and credits additional to those provided by Ottawa. While in the
1970s and 80s provincial PIT payments could broadly be thought of as proportional to
federal, by 1998 this approximation was becoming strained. Some provinces, notably
Ontario, levied surtaxes, and a wide range of provincial credits were provided, e.g. for
provincial political contributions, qualifying investments, property and sales taxes, and
dependent children. Finally, the Quebec rate structure was somewhat less progressive
than the federal structure, featuring marginal rates of 17%, 21.25%, and 24.5% on taxable
incomes of 0 - $26,000, $26,001 — $52,000, and $52,000+ in 2001, for example.
Beginning in 2001 provinces covered by the tax collection agreements are free to
levy tax as a function of federal taxable income rather than basic federal tax. This has
already led to significant differences in rate structure across the provinces, and
divergence from the federal structure. While six provinces kept the three-bracket
structure for 2001, New Brunswick followed the federal lead to create a new $100,000+
bracket. Alberta introduced a flat tax at a 10% rate. British Columbia introduced five

brackets, with the top one beginning at $85,000.

Payroll Taxes
In 1998 employees and employers cach paid Canada Pension Plan (CPP)
contributions at a rate of 3.2 % on earnings, with a cap reached at maximum pensionable

earnings of $36,900. Employment insurance (EI) contributions were paid at a rate of

incomes push them into the top tax brackets. This may create a tendency for human capital ETR’s to fall
over time in a non-indexed system.
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2.7% by the employee and 3.78 % by the employer, on earnings up to $39,000. For
workers whose earnings did not exceed $36,900 the payroll rate structure was mildly
progressive, since the first $3,500 of earnings were not subject to CPP contributions.
However, for middle and high eamers, the system was clearly regressive. This
regressivity should offset the positive effect of PIT progressivity on human capital ETRs

to some extent.

Student Loan Plans

Both the provinces and the federal government help students to finance their
education by providing guaranteed student loans. The provinces are responsible for
administration. Attempting to take into account variations in provincial plans is beyond
the scope of this study. Here we have modelled the effects of the Canada and Ontario
Student Loan Plans (CSLP and OSLP). The results should be reasonably representative
for the country as a whole since the federal and provincial governments instituted reforms
in 1995/96 to achieve a fairly high degree of standardization (see e.g. Finnie and
Schwartz, 1996).

The CSLP/ OSLP system allows students to take ouf loans up to a limit which
equals allowable education expenses minus the student’s expected contribution. The
latter is calculated taking family resources and dependants (e.g. children of a single
parent) into account. Maximum loan amounts are $165 per week from the federal
government and about $110 per week from provincial governments, for a total of $9,350
over a 34 week school year. Importantly, interest is paid by the government sponsors of

the plan until six months after graduation. Beyond that point the loans must normally be
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paid back within a period of 92 years. Finnie {Zﬁﬂi) finds that graduates, on average,
pay the loans back quite quickly. Statistics Canada’s National Graduate Survey (NGS)
found that for 1995 first-degree university graduates (the latest cohort for which figures
are available} about 40% of debt had been repaid after two years (Finnie, 2001, Figure 4).

In recent years student loans have become controversial, for two reasons. First,
the default rate has been growing, and there have been concerns that defaulters are treated
too leniently. Second, there has been some alarm at reports of substantial accumulated
debts. A wide range of average amounts of debt have been reported in the media, with
differences depending on which students are included, whether the average is taken for
just those students in debt or for all students, and so on. According to the Department of
Finance (1998), for a typical graduate with student loans, debt loads following a four-year
post-secondary program averaged $13,000 in 1990-91, and could be expected to rise to
$25,000 in 1998-99. On the other hand, the NGS results show average debt of only
about $10,000 for 1990 grads with loans and $13,600 for 1995 grads. The incidence of
debt in the NGS was about 46% for both the 1990 and 1995 graduates (see Finnie, 2001,
Figure 1).

In order to prevent students defaulting on their loans, prior to 1997 those who
could demonstrate financial hardship received up to 18 months of interest relief. In 1997
relief was extended to 30 months. The February 1998 budget extended the maximum
period of interest relief to 54 months. In order to qualify for full interest relief gross

earnings had to be less than $22,300 as of Aprii 1998.% (Prior to this the cutoff had been

%% The budget also introduced partial interest relief on a sliding scale for those whose incomes exceeded the
threshold for full relief by a small amount.
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$20,460.) And in order to go from 30 to 54 months’ relief individuals had to qualify as
still being in financial hardship after their loans had been rescheduled to cover a 15 year
period. Finally, for those individuals who still remain in financial difficulties, the
government will reduce the loan principal if annual payments exceed, on average, 15 %
of income. Maximum assistance is limited to the lesser of $10,000 or 50% of the loan.
To qualify, five years must have passed since the completion of study and normal interest
relief must have been exhausted.”’

Together with the tax provisions discussed earlier, the CSLP changes in the 1998
budget substantially increased support for post-secondary students. The modified CSLP
can be viewed as a crude income contingent student loan plan. The expectation is that the
majority of students will pay off their loans in full, but very sizeable reductions in the
effective burden of student loans will be provided to a significant group with low

incomes.

1.4 EFFECTIVE TAX RATES ON UNDERGRADUATE UNIVERSITY EDUCATION
IN CANADA
Data and Assumptions
In order to gauge the typical size of ETR’s in Canada we compute representative
values of the net- and gross-of-tax rates of return, 7, and r,. To do this we use Statistics

Canada’s 1995 Survey of Consumer Finance (SCF) to model actual and potential

earnings, £, and E;, before- and after-tax. We perform our calculations as if the 1995

*! The February 1998 budget also announced a billion dollar Millenium Scholarship Fund, which may
reduce the need for student loans somewhat. Finally, in view of the provisions to assist repayment, it was
rufed that student loans would survive bankruptcy for 10 years after the completion of studies.



cross-section was a snapshot from an economy in steady state.”® From this dataset we
took median earnings (and other quantiles) of full-time male and female workers

conditioned on the highest completed level of schooling being high school or a bachelor's
degree, as the basis for £ and F, respectively.” We have used median rather than mean
earnings since we wish to investigate rates of return and ETRs for an “average” student.

Since earnings are positively skewed the mean is above the median and is not

representative for the typical student.
The estimation of £, , £, , and their differential is clearly critical. This requires

specification of a counterfactual scenario. How much would the university graduate have
earned if he/she had stopped formal education after high school? Our counterfactual says
they would have received the median amount earned by high school graduates of the
same age and gender. Some authors have argued that university graduates have greater
ability and that an ability differential (typically 10 or 15%) therefore needs to be applied
to the earnings of high school graduates when forming the counterfactual (see, e.g.,
Stager, 1994). We take a comparative advantage view, in which it is not necessarily clear
that the median university graduate would have earned more than the median high school

grad if his/her education had been terminated after high school.

** While this assumption is not completely innocuous, the Canadian earnings distribution was in fact very
stable i the 199C's. There was little per capita earnings growth, and relative dispersion trended upward
only mildly. Under these circumstances, students’ forecasts of the earnings gains from education at later
ages might not have been markedly different from current differentials.

» We also examined individuals with “some post-secondary” education. This group includes those
obtaining a community college diploma, but alsc students who aitend university for some time without
graduating. Due to difficulty in estimating costs and the fact that this group is not representative of
community coliege graduates we do not show results for this group.

2% Studies have shown that skill-levels among university graduates are not equivalent and that many have
ended up taking jobs which were predominantly held by high school graduates previously (see, e.g. Pryor
and Schaffer, 1997}. Therefore, to assume 3 positive ability differential could be somewhat misleading.
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An alternative tQ our approach would be to estimate human capital earnings
equations, and to form the counterfactual by reducing the value of the years of schooling
variable for university graduates. This approach would allow more variables that affect
earnings to be held constant than are controlled in our approach. We hold constant age,
gender, and hours of work, The additional variables that could be controlled forin a
regression approach could include e.g. occupation, industry, region, union membership,
marital status, and fertility. While the results of such an exercise would be of interest,
we believe there is reason to prefer our approach. Holding these additional variables
constant would be inappropriately restrictive. High school and university graduates differ
in occupation, industry, region, and so on, in part because of their different levels of
education. The reason for obtaining a university degree is often to enter an occupation
that would otherwise be inaccessible, and reaping the advantage of one's degree often
means moving to a different industry or region. Thus, we do not see being able to hold
constant a set of additional characteristics in comparing high school vs. university
graduate earnings as an advantage. We are interested in the total, rather than the partial
impact of education.

We have specified costs and tax features, as far as possible to be those prevailing
in the academic year 1997-98.% In 1997-98 undergraduate Arts tuition (representative
for core university programs and likely for median graduates) averaged $3,253, and

additional fees $342, according to Statistics Canada. Other direct expenses (books,

 Using 1997-98 for this purpose allows us to captare the large increases in tuition fees, and the major tax
changes that occurred over the period 1996 - 1998. When we performed this research the most recent SCF
data we could obtain on eamings were for 1995. We do not regard the slight mismatch in dates as a
significant problem since male earnings in Canada were changing very slowly in the mid 1990s. Our
detailed assumptions, as well as references to data sources, are set out in Appendix 1B,
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supplies, and return transportation to the educational institution) were assumed 1o be
$1,000 per year. Thus we estimate total direct expenses to have averaged $4,595.

In addition to distinguishing between men and women, the calculations we report
below consider part-time and full-time students separately. Full-time students are
assumed to work the equivalent of four months per year, during which they would eamn
the same amount as a high school graduate. As in previous studies we reduce these
earnings somewhat (by 20%) to allow for unemployment and job search.”® Part-time
students are assumed to earn their degrees in six years, as opposed to four for full-time
students. We assume that they work year-round - - part-time during the winter months
and full-time during the summer. They are assumed to earn half as much as if they were
employed full-time year round.

In modelling the taxes paid by workers after graduation we have assumed that
they do not claim a credit for a dependant spouse, and in the main results ignore the tax
consequences of children. The incidence of dependant spouses has been declining
rapidly in recent years, and we expect will be very low over the lifetimes of recent
graduates. Ignoring the tax consequences of children leads to an overstatement of tax
burdens over the working lifetime, but only a small error in the calculation of the taxes
paid on the incremental earnings due to education, as we argued in the last section. We
do take the tax treatment of children into account when considering the situation of single

parents.

% Morisette (1998, p. 32) reports that the unemployment rate for all men aged 17 to 24 in 1996 was 14.8%.
In addition, 5.3% had mvoluntary part-time employment, for a total of 20.1% who did not have full-time
employment.
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We make no allowance in our main resulis for deductions from income after
graduation. (Personal credits and credits for interest on student loans where appropriate
are taken into account.) The principal deduction that could potentially be modelled is that
for RRSP/RPP contributions. However, this would be misleading since our calculations
only consider earnings over the working lifetime. If we took the tax relief on RRSP/RPP
contributions into account we would have to also model the tax paid on withdrawals.
Ignoring both contributions and withdrawals should be approximately offsetting.
Deductions for RESP contributions are taken into account when we model the impact of

CESGs.

Results

Results from our base case are shown in Table 1.1. This case uses the 1998 tax
system (i.e. as modified by the 1998 federal budget) and assumes a single student with no
dependants who finances his/her education without the help of a student loan or an RESP.
The estimated rates of return are lower than those found by Vaillancourt (1997) and
Stager (1994) using 1991 Census data. Whereas we find the net-of-tax private rate of
return was 7.9% for male full-time university students, and 12.6% for female,
Vaillancourt found figures of 12.3 and 16.1%. Stager obtained private rates of return of
13.8% for men and 17.6% for women. Aside from using more recent earnings data, and
incorporating the effects of higher tuition fees, our study differs from the two carlier

studies by using median rather than mean earnings, and by assuming retirement after age
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60 rather than 64 (in order to reflect the move to earlier retirement). These differences

act to produce lower estimated rates of return.”’

[Table 1.1 to appear about here.]

A notable feature of these results is that, as in previous studies, the rate of return
is considerably higher for females than for males. The reason is that the earnings of
women with a university degree are much closer to those of their male counterparts than
is the case for workers with only high school. We also find somewhat lower rates of
return to part-time than to full-time study. This difference is due mainly to the delay by
two years of the earnings benefits of study for the part-timers (since they remain in school
that much longer).

Table 1.1 shows a relatively small difference between gross and net private rates
of returﬁ for university graduates. The proportional difference is, of course, the effective
tax rate. At 19.3% and 11.9% for full-time male and female students respectively, the
ETRs indicate that, in the no-loan no-RESP case, human capital investment is not taxed
as heavily as physical capital. (Recall our earlier discussion of the McKenzie et al., 1998,
results.) The difference in E7Rs for men and women reflects the impact of progressivity.
Male university graduates still earn more than women, and on their earnings increments

due to education are therefore taxed more heavily on average. ETRs for those who attend

%’ The use of medians tends to give lower estimated rates of return because the gap between median and
mean earnings rises, both absolutely and proportionally, over the lifetime. Thus our estimates of forgone
earnings are closer to those of Vaillancourt and Stager than our estimates of the eamings gain accruing over
the working lifetime.
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part-time are higher because they spend more time working while going to school,
leading to a higher marginal tax rate on their forgone eamings.

Turning to Table 1.2 we see the effects not only of taxes, but also of subsidies to
universities. The second column shows, again, the gross-of-tax private rate of return,
which does not take subsidies into account. The first column figures in the direct costs of
university education which are funded by government and which do not enter the private
calculation.”® An effective subsidy rate (ESR) can be calculated as the proportional
difference between these rates of return. We find that the subsidy rates obtained are
greater than the effective tax rates shown in Table 1.1 for all cases.”” We thus find a
negative net effective tax rate, ETR — ESR, as shown in the last column of the table. This
would imply that overall the public sector encourages human capital investment - - a
conclusion that is in line with the results of earlier studies and that will be strengthened
by taking into account student loans and other forms of special assistance to post-

secondary students analyzed below.

[Table 1.2 about here]

% In estimating direct costs one must keep in mind that part of universities' costs are incurred for graduate
education, research, and other non-instructional purposes. No estimates are available that separate these
functions from undergraduate education. Tenure-track university professors are typically expected to
devote 40 - 50% of their time to teaching, including graduate teaching. We think a reasonable guess is that
zbout 30% of operafing costs are incurred for undergraduate education. Estimates are also not available for
capital costs (inferest, depreciation etc.) on a national basis, but Stager (1994) estimates that capital costs
are about 60% of operating costs. On this basis we have a2 figure of 50% (= 1.6 X 30%) of operating costs
as an estimate of total direct costs of undergraduate university education.

¥ The significance of the small variations in the subsidy rate across cases in Table 1.2 should not be
exaggerated. We assume the same tuition fees for male and female students, and are simply pro-rating in
our treatment of part-time students. There are po doubt differences in programs of study across these
different groups that imply further differences in subsidy rates. Capturing these effects is beyond the scope
of our study.
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Next we take into account the impacts of student loan financing on pﬁvaté rates of
retumn and E7R’s. As Table 1.3 shows, both gross and net private rates of return increase
with the student loan amount. The reason for this increase lies mainly in the fact that
interest is not paid until graduation, providing a subsidy that of course increases with the
size of the loan.*® The net rate of return is more strongly affected because the implicit
subsidy is larger relative to after-tax than before-tax earnings. The resuit is that, even
without interest deductibility, providing student loans would reduce the effective tax rate
significantly. This aspect is reinforced by the provision of interest deductibility on
student loans. Both effects are present in Table 1.3. For males the tax rate declines from
19.3% in the no loan case to just 17.2% with $15,000 in loans. For females, the drop is

even larger: from 11.9% to 8.3%.

[Table 1.3 about here]

Table 1.3 illustrates another interesting point. As we increase the loan amount up
to $15,000 there is a roughly linear decrease in the ETR. But, when the loan is raised to
$30,000 there is a larger decline in the E7R. In the female case, for example, the ETR
becomes negative, falling to —3.4%. The reason is that in Ontario a student with a
$30,000 ioan would qualify for loan forgiveness on $2,000 of the principal. Once again,

the effect on the estimated rates of return is higher for the net- than for the gross-of-tax

*% We assume a student loan interest rate of 9%, which is at the centre of the range of rates paid in June
1998 {see Appendix 1B). Since this rate is of similar magnitude to our estimated rates of returmn to a
university degree, the benefit of student loans does not come principally via a low intersst rate after
graduation.
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return. In fact, the difference in these impacts: is so large that we obtain a negative
effective E7R.

The single female parent case reported in Table 1.3 shows that family status may
significantly affect tax impacts on education in Canada. The gross rates of return for a
single female parent are taken to be the same as those for a woman without children, but
the net rates of return are lower since after-tax forgone earnings are enlarged by the child
care expense deduction. The result is that the E7R is higher for a single parent. Also
note that the E7R falls less rapidly as the student loan amount is increased than in the
case without dependants. This is because before- and after-tax forgone earnings are more
similar for the single parent, so that loan benefits do not differ greatly in relative
importance between gross vs. net of tax calculations.

The second to last column of Table 1.3 shows the impact of student loans on the
expenditure side. The ESR rises quite strongly with the loan amount, increasing from
25.1% without loans to 29.6% with a $15,000 loan for males, and from 27.6% to 35.2%
for females. Putting the impacts on the E7Rs and ESRs together, a $15,000 student loan
decreases the net effective tax rate, ETR — ESR, from — 5.8% to — 12.3% for males and
from — 15.6% to — 26.9% for females. At a rough guess, these numbers suggest that the
median E7R — ESR for all students may have been about — 9% for males and — 21% for
females in 1998.%' For males and females together median £7R — ESR may then have

been around — 15%. This represents fairly significant encouragement of human capital

*! The discussion in the last section indicated that by 1998 it would be reasonable to expect about half of
graduates to have had student loans and the average amount o have been about $15,000. We take an
average of the ETRs for zero vs. $15,000 debt.
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investmen{, especially when we bear in mind our earlier conclusion that the average
EMTR for physical capital in Canada likely totalled at least 30%.

Table 1.4 shows part-time results corresponding to the full-time case shown in
Table 1.3. In the part-time case we find that the size of loan has little impact on the ETR.
This is because pari-timers pay interest on their student loans from the time they are taken
out, rather than benefiting from zero interest payments until six months after graduation

like full-time students.
{Table 1.4 about here]

Table 1.5 shows results for full-time university students with interest relief. In
order for individuals in our calculations to qualify for 18 or 30 months of interest relief it
is sufficient that their earnings should be 2/3 of median after graduation. Rates of return
are accordingly lower for this group than for the median achievers studied in Tables 1.1 —
1.3. We see that providing interest relief has relatively little impact on the calculated
effective tax rates. A similar outcome is found for part-time students (see Collins and

Davies, 2002).

[Table 1.5 about here]

Next we study the effects of Canada Education Savings Grants (CESG's).** As of

Jan. 1, 1998, Canada Education Saving Grants ({CESGs) add 20% to RESP contributions

*2 We do not attempt to estimate the impact of RESP's per se on the ETR's since the effects vary greatly
across taxpayers depending on their use of RESP's vs. other saving vehicles. Also, prior to the introduction
of CESG's. RESP's were not very popular. Thus we believe the most important effect to study is that of
CESG's.
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annually, up to a grant limit of $400 per child. Net-of-tax rates of return rise and
effective tax rates decline. In the case of full-time male university students, for example,
Table 1.6 indicates that the ETR drops from 19.3% to 15.9% when parents make $650
annual contributions over a 15 year period. If maximum contributions ($2,000) are made,
the ETRs fall much further - - to just 7.9% for full-time males and — 2.3% for full-time
females. Effects for part-time students are also large. These results show that CESGs

may have a very powerful effect as they accrue over the coming years.
[Table 1.6 about here]

Table 1.7 replicates the Table 1.1 case (no student loans and no RESP’s),
assuming alternatively that the graduate earns at the 25" or the 75™ percentile of the
earnings distribution, rather than at the median.> We see that for males there is a drop in
rates of return and the ETR of going to the 25™ percentile case from the median; and there
is an increase in going to the 757 percentile. The net-of-tax rate of return varies from
5.4% for the 25™ percentile earner to 9.9% at the 75% percentile, compared with 7.9% for
the median male in Table 1.1. The ETR ranges from 10.9% to 24.1%, compared to

19.3% for the median.
[Table 1.7 about here]

For women, rates of return are also lower at the 25™ percentile than at the median.

The net-of-tax rate of return for full-time students is 8.5%, for example, vs. 12.6% at the

3 Qur counterfactual remains that the university graduates would have earned the median amount if they
had finished their formal education after high school. It is possible that this exaggerates both rates of return
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median. The ETR is also lower, at 7.0% vs. 11.9% in the base case. However, when we
move to the 75 percentile the rates of return rise less, proportionally, than for males,
reflecting a less skewed distribution of earnings (and therefore lower peak tax rates on
earning gains) among female graduates. The E7R rises only to 18.6% at the 75
percentile, compared to 24.1% for males.

The Table 1.7 results indicate the impact of the graduated rates in the tax system.
Effective tax rates on human capital investment rise with the lifetime earnings of
graduates. Another way of putting this is that the net-of-tax rates of return on human
capital investment are depressed more for high earners.

In order to get a complete assessment of the incentive effect on human capital
formation one must of course deduct the ESR from the E7R. Looking back at Table 1.2
we see that if the graduates at the 75™ percentile had the same ESRs as median workers,
the ETR — ESR figures for males would be —~ 1.0% and 1.0% for full-time and part-time
students respectively. Those for females would be — 9.0% and — 5.7% for full-time and
part-time. However, the assumption that the ESRs at higher percentiles are the same as at
the median may be incorrect. The highest paid graduates are those in professional
programs like engineering and medicine, which in 1997-98 were still more heavily
subsidized than general arts and science programs. Vaillancourt (1997) finds that the
difference is sufficient that the net subsidy rates (i.e. ESR - ETR ) in 1990 were highest in

science, engineering and medicine and lowest in the humanities and social science.>

and ETRs somewhat for those at the 75™ percentile and has the opposite effect at the 25® percentile. For
this reason the results by income level may be less reliable than those at the median.

3% The net subsidy rates implied by Vaillancourt's 1990 results for males are 17.6% in medicine, 10.6% in
engineering, 6.0% in natural science, 2.2% in social science and 0.6% in humanities. These figures
represent the difference between private and public rates of return in Panel B of Vaillancourt's Table 3, p. 6.



Finally, we have generated results (not shown) corresponding to Tables 1.1, 1.3,
and 1.4 for the tax system as if existed in 1997, that is prior to the major changes of the
February 1998 federal budget. We found that the difference in 1997 vs. 1998 results for
full-time students without student loans or RESPs were small. These differences come
from the fact that the education amount was just $150 per month in 1997 for full-timers
compared to $200 per month in 1998. After-tax rates of return were slightly lower, and
ETRs‘siightly higher, in 1997 for part-timers however, since they received no education
amount tax credit. A monthly credit of $60 was introduced for part-timers in the 1998
budget.

We also found that the effects of the interest credit on student loans introduced in
1998 are quite small. For loans of up to $10,000 net-of-tax rates of return are less than
0.1 % points lower under the 1997 system, and the difference in ETR's is correspondingly
small. Compared to the impacts of CESGs, the credit for interest on student loans has a

relatively weak effect.

1.5 CONCLUSION

We have argued that effective tax rates are a useful device for summing up the
effects of the tax system on the incentive to invest in human capital, and have illustrated
the approach for undergraduate university level education in Canada. Our analysis has
concentrated on two broad features of effective tax rates - - how high they are for the
median person, and how they vary across individuals.

We have found that there is a notable difference between the effective tax rate on

human capital coming from the tax system per se {the ETR) and the net effective tax rate,
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which subtracts the effective subsidy rate (the £SR) on the expenditure ‘side. For median
earners, £TRs on human capital are sizeable, although lower than effective marginal tax
rates for physical capital in Canada. This is true even in the wake of the federal budgets
of 1996, 1997 and 1998, which introduced a wide range of measures that reduced E7Rs.
On the other hand, ETR - ESR at the median is about — 9% for males and — 21% for
females. Thus, government provides more incentive on the expenditure side for
investment in university education than disincentive on the tax side.

Whether a net effective tax rate on human capital that averages about —15% across
the sexes is appropriate is an interesting question. For this to be supported on efficiency
grounds it is likely that one would have to appeal to externality arguments. Students’
liquidity constraints could also help to justify the negative ETR — ESR, although the
potential importance of this factor is significantly eroded by Canada’s quite generous
system of student loans. In view of the substantial positive effective tax rates on physical
capital, there is certainly a possibility that, from an efficiency standpoint, as of the late
1990°s Canadian governments provided too much encouragement for university study.
Since tuition fees have risen quite significantly in the last four or five years, one must
caution, however, that if this was indeed a problem its correction may already have
occurred.

We have also found that the taxation of human capital is far from uniform in
Canada. This raises the possibility of distortions in the supply of human capital, with too
much investment taking place in programs, or by individuals, with low E7Rs, and too
little occurring where £TRs are high. We have found that ETRs differ depending on

income after graduation, full-time vs. part-time study, receipt of student loans, gender,
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presence of dependants, and use of RESPS. For example, we found that ETRs for full-
time students who go on to earn at the 75 percentile of the eamings distribution
throughout their lifetimes are higher than for those eaming at the 25 ® vercentile. In view
of the strong association between earnings and area of university studies this may have
interesting implications for the composition of human capital investment. Other things
equal, the highest £7Rs will be felt by graduates in areas such as business, engineering,
and medicine. At the opposite extreme are graduates in the humanities. We have seen
that in some of the high tax areas there has in the past been an offsetting effect in the
form of heavy direct subsidies. However, the tendency to allow tuition fees to rise in
recent years, especially in more specialized programs, may be eroding that offset.

It is possible that the provisions of the 1998 federal budget, and the doubling of
the education amount tax credit in 2001, may not only have reduced the tax-side
disincentive for human capital investment, but may also have reduced non-uniformity in
ETRs. Increases in the education amount have a broadly based impact that has lowered
ETRs for the majority of students. The special provisions for part-time students and those
with dependants reduce ETRs for people whose human capital investments were less-
favored by the tax system. And in the future, as higher income taxpayers take increasing
advantage of Canada Education Savings Grants (CESGs) they should see some reduction
in their E7Rs.

While the analytical framework we have introduced can be applied to human
capital investment at any level, our numerical results have been confined to the case of
first-degree university graduates. It would be interesting to extend the results in order to

compute ETRs on completed high school, community college, incomplete college and
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uﬁversity studies, post-graduate work and on-the-job training (OJT). We expect that
effective tax rates are lower for high school completion, community college, and
incomplete post-secondary studies than for undergraduate university degrees. This result
is likely in view of the importance of income level in determining E7Rs. Resulis for
post-graduates are harder to anticipate since rates of return to graduate study are much
lower than for undergraduate programs, and ETRs could be very sensitive to small
absolute differences in gross and net rates of return.

Attention to the E7R on OJT would be valuable since it is clear that a large
element of human capital is formed on the job. There is good reason to expect much
lower ETRs than for formal schooling. In general firms and workers share the costs of
such training. Workers do so by receiving lower wages or salaries during training. But
progressivity effects are likely to be much less serious than for formal schooling, since it
is only a portion of earnings that is being given up and the tax rate on foregone earnings
may not be much less than that on the earnings increments due to training. On the
employer’s part, at least for corporations the tax rate is constant, so that there is no
progressivity effect at all. Hence ETRs for OJT, like effective subsidy rates, may be quite

small.
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APPENDIX 1A

This appendix provides the general form of the basic problem presented in
Section 1.2 of the paper. 1In that section we illustrated the calculation of the £7R
for the case where the length of the schooling period, m, was just one year, and
the length of life, 7, went to infinity. If we do not make those assumptions
analytic solutions for the gross and net-of-tax rates of return rg and 7, and thus for
the £TR, do not exist. The purpose of this appendix is to take the analysis up to
the point where numerical solutions must be sought.

The starting point is equation (2) in Section 1.2, which can be used to
compute 7, in the case where the tax system takes no account of education and

there are no student loans:

*

T E - T
@) 2 C:‘.l-:Z B
o (+7,) = (+r,)

As explained in Section 1.2, this equation can also be used to compute the public
rate of return, r,, 1f C, is replaced by the full direct costs of education, C?. And it
can be used to compute 7, if £, and £, are replaced by the after-tax earnings
Efand E[.

To bring in the tax treatment of education and student loans we need to
modify (2) to take account of (i) amounts , borrowed in the form of student loans

m the schooling period, (ii) repayment of those loans at the interest rate i, with tax

relief via a credit for a fraction d of interest payments, and (iii) tax credits for
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tuition and education expenses, 4,. Introducing these elements will modify both
re and r,, but makes no difference to the public rate of return, 7,.

As explained in Section 1.3 of the paper, the scheduling of student loan
repayments is flexible in Canada, but they must normaily be repaid within 10
years of graduation. Here we let annual payments during this period of / years
equal i6(L,2), where (L, 1) gives the amount on which interest must be paid each
year. This amount is less than the principal in the first year of loan repayment for
all student borrowers in Canada, since loans are interest free for the first 6 months
after graduation. Also, as explained in Appendix 1B, in some cases there is
interest relief for low-income graduates, which would also reduce the effective
amount on which interest is paid below principal. In the calculations reported in
our tables we assume principal is paid off on a straight-line basis, but other
assumptions could clearly be made.

Finding the internal rates of return r, and 7, requires solving the general
form of (2) numerically, which can be done with a variety of computer packages,
including standard spreadsheets. Note that the RHS is not altered by taking tax
relief for education or student loans into account, since it shows the present value
of the earnings stream without the education in question. Thus we focus on the
LHS of (2), which we denote PV in the before-tax case. Taking student loans, but

not tax relief on education, into account we have:

0B, —C L, % E-i0(L,n-R I
(A1) PV = Z D, - Z .
t=1 ( +7 ) t=m-+1 (l’i—}’g) +8+41 (14"?")



where R, is the repayment of student loan principal in year 7.

Turning to after-tax values, we have:

m a __ m+f CNNET & B -
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Again, , is found numerically, by setting PV* equal to the RHS of (2) where £

is replaced by the after-tax value E/".

Appendix 1B details the tuition and “education amount” credits that

compose 4, in the Canadian case, as well as the rules on student loans.
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APPENDIX 1B
B.1 Basic Data

1) Our estimates of tuition and additional expenses are based on Statistics Canada

data for 1997-8. See hitpy//www statcan.ca/Daily/English/970825/d970825 htm#art2. An
average was taken over arts degrees across the country.

2) Data on “other expenses” were taken from a variety of sources- Statistics
Canada databases, university web sites, and university calendars. “Other
expenses” refers to items that are only required for schooling (e.g. books and
supplies for schooling).

3) The earnings data come from Statistics Canada’s 1995 Survey of Consumer
Finance microdata tape.

B.2 Assumptions on Earnings

1) Part-time earnings for full-time students are assumed to be summer earnings
and therefore comprise a maximum of four months of earnings potential. To
account for unemployment and job search the value is reduced by 20%.

2) We assume that part-time students work part-time during the regular school
year and full-time in the summer. This motivates the further assumption that their
annual earnings are half of full-time earnings. A part-time student is assumed to
take, on average, 3.3 courses a year. This assumption allows for a part-time
student to get a four-year degree in approximately six years. Taking more than
three courses in a normal school year would qualify a person as full-time.
Therefore, it is assumed that a part-time individual works, as mentioned, year
round and goes to school year round. He/she takes 2.5 courses during the school
year and 1 during the summer, accordingly, to finish his/her degree (requiring 20
credits in a 5 credit/year school).

B.3 Public Rates of Return

1) Data on government spending and enrollment for male and female, full-time
and part-time students were obtained from the Statistics Canada website. The
most recent data available at this site were expenditure values on education and
enrollment figures for 1995-96. It is these figures that are used to calculate the
public rate of return.

2) Cwirent and capital expenditures on undergraduate instruction are assumed to
equal one half of operating expenditures. The justification for this assumption is
given in the text of the paper.



3) Public expenditures per student are calculated as in Vaillancourt (1995).
Operating expenditure on universities is divided by full-time equivalent (FTE)
enrollment, where a part-time student counts as one third of a full-time student.

4) Public expenditures per part-time student are assumed to be one third of those
for full-time students, in line with point 3.

B.4 Tax Features
B.4.7) Tax Credits

In addition to basic personal amounts, students are eligible for non-refundable
credits on tuition and certain additional fees. They may also be eligible for non-
refundable credits in the form of the education amount, and on interest paid on
student loans. As outlined in the paper, the education amount was $150 per
month in 1997 and $200 per month in 1998 for full-time students. Part-time
students did not receive the education amount in 1997, but could claim $60 per
month in 1998. The taxpayer eamns a net credit applicable to federal tax equal to
17% of the amount claimed, and there is a further credit against provincial tax.
We assume that the sum of the two equals 25%, as it did in Ontario in 1998.

B.4.ii) Child Care Expense Deduction (CCED)

1) In 1998, the government allowed taxpayers to deduct from taxable income
child care expenses of up to $7,000 for each eligible child under seven years of
age. A deduction of up to $4,000 was allowed for children aged 7 to 16.

2) For full-time students we assume that child care expenses equal $4200 ($350 *
12 months), and that these expenses only last until the child is seven years old.
We assume that the child is one year old when the parent is 19. Therefore, child
care expenses are only deducted up until the age of 25.

3) Most part-time students were not eligible to claim CCED prior to the 1998
budget. The latter allowed part-time students to deduct up to $2200. We assume
that a part-time student with a dependant would be at this maximum.

B.4.iii) Registered Education Savings Plans (RESPs) and Canada
Education Savings Grants (CESG's)

1) In both 1997 and 1998 the federal government allowed taxpayers to contribute
up to $4,000 per child to an RESP.

46
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2) Since January 1, 1998 the federal government has been providing a CESG,
equal to 20% of the first $2,000 of RESP contributions per child. We assume
alternative RESP contribution values of $650/year and $2000+/year in calculating
the amount of CESG awarded.

3) The calculation for the CESG amount is based on an example in the 1998
Budget documents, which assumed a 5% rate of return and a contribution rate of
$650/year. For a contribution rate of $2000/year the CESG amount increases
proportionally.

B.5 Canada Student Loan Plan
B.5.i) Basic CSLP Repayment Features

1) Students have a choice upon consolidating their Canada Student Loans. They
can either choose a maximum fixed interest rate equal to the bank’s prevailing
unsecured consumer loan rate, which cannot exceed prime plus 5%, or a
maximum floating interest rate of prime plus 2.5%. For Ontario Student
Assistance Program (OSAP) loans students pay an interest rate of prime plus 1%.

2) Data on interest rates were taken from the Globe and Mail web site
(http://www.globeandmail.ca) on Tuesday, June 30™, 1998. The Canadian prime
interest rate on this date was equal to 6.50%. Being dependent upon the loan held,
the interest rate that a student actually faces may vary significantly. For example,
using a prime interest rate 6.5% would result in an interest rate of anywhere
between 7.5-11.5%, which would have a dramatic effect on the type of repayment
plan chosen. For the purposes of this study a middle rate of 9% is used.

3) Information on CSL and OSAP loans was taken from the following web sites:
CSL - (http://www.hrde-drhe.gc.ca/student_loans/), OSAP - (htip://osap.gov.on.ca).

4) The regulations on loan forgiveness under OSAP were taken from the above
Government of Ontario address. As of 1997-8, loan forgiveness was only
available on loans that exceeded $7,000 for two terms of study; two terms being
defined as 21-40 weeks of schooling (i.c. any amount of loan exceeding $7000 for
one eight-month school year was forgiven). For our purposes loan forgiveness
only figures into the $30,000 loan case, as it is assumed that the loan is broken
into four equal parts fo coincide with the four years of full-time study. Thus,
$7500/year is being borrowed of which $500 is forgiven each year. It should also
be noted that part of the loan is forgiven only after the loan(s) is (are) consolidated
{meaning that a payment schedule has been agreed upon and signed at a bank).
For example, upon graduation $2,000 of the $30,000 loan will be forgiven and
interest payments will be calculated therefore on the remaining $28,000, not the
entire $30,000. Part-time students receive no loan forgiveness, as they do not
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qualify for OSAP loans; one must have at least a 60% course load (i.e. 3 outofa
maximum of 5 courses) to be eligible for such loans.

5) Net-of-tax and gross-of-tax private benefits/costs are calculated taking into
account that accruing interest is paid for by government during full-time studies.
If individuals are studying part-time they do not benefit from having the interest
that accrues on their loan paid off by the government. Part-time individuals must
pay the interest on their loan from the moment it is acquired.

6) A part-time student is assumed to be working (approx. 20 hrs/week). Therefore,
it is assumed that he/she will not accumulate as much debt as someone who is not
working. Thus a part-time person only faces loan amounts that range from $2500-
$15000 in our calculations.

B.5.ii) Interest Relief under CSLP

1) For individuals to be able to qualify for interest relief a reduction in median
earnings is necessary. For the purposes of this study we use two thirds of median
earnings to ensure that individuals fit the specified criteria set forth in the 1998
Budget. As of April 1998, full-time students are able to benefit from full interest
relief provided their gross earnings are less than $22,300 (prior to this change the
value was $20,460).

2) As recently as 1996 interest relief was only available for up to 18 months, but
this was changed in 1997 with an extension of the period to 30 months. Once
again in 1998 this period has been extended; it is now a maximum of 54 months,
although the extension only includes those who are in dire straits financially. To
qualify for the extended 54-month period an individual must have exhausted the
30 months of interest relief and still be in financial hardship once the repayment
period is extended to 15 years. All of this must take place during the first five
years upon leaving school.

3) For those in the most difficulty, the federal government introduced debt
reduction in 1998. Upon exhausting all relief and having five years pass since the
completion of schooling, if an individual is still in financial hardship he/she can
have his/her loan principal reduced if annual payments exceed, on average, 15%
of his/her income.



Chapter 2:

Tax Impacts on the Incentive to Invest in Human Capital: A Canada - US
Comparison
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2.1 INTRODUCTION

It is widely recognized that we live in a “knowledge based economy” and that human
capital is the crucial input. Since the advent of endogenous growth theory in the 1980°s (Romer
(1986), Lucas (1988)), human capital has taken on new appeal. While the central role in the
labour market has been understood since at least the early 1960°s (Schuliz (1962), Becker
(1964)), today’s models suggest that the externalities arising from human capital can have
important spin-off’s which we are only beginning to understand. Whether it is from education,
formal training, or innovation, human capital can play a leading role in a country’s economic
advancement.

Motivated by this reality, the (dis)incentive effects created by the tax systems in Canada
and the United States to invest in human capital for first time university graduates are examined.
The work builds on Collins and Davies (2001) by extending the analysis to include a detailed
discussion and quantitative assessment of the incentives for Canadian graduates to re-locate to
the U.S. and vice versa. Attention is also paid to the role that North American integration can
have on investment in and the stock of human capital.

Effective tax rates are used to analyze the incentive and disincentive effects created by
the tax systems. Human capital ETRs are simply the proportional difference in before and after
tax rates of return on investment in human capital. While ETRs have been used extensively to
measure the effect of the tax system on all kinds of physical capital investment, the adoption for
human capital has only recently begun to take shape. Recent estimates on the size of human
capital ETRs show that Canadian graduates face substantially higher rates than their American

counterparts (Coliins and Davies, 2001). Similarly, results differ based on whether individuals
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are male or female, full-time or part-time, single pamn’té, have student loans, etc. (Collins and
Davies, 2002).

Findings here show that those educated in Canada face strong tax-side incentives to
relocate to the United States. Furthermore, the tax system provides no incentives for those
Canadians educated in the U.S. to return once their tenure is complete. Both of these facts are
troubling and present an interesting dilemma for policymakers. Is the brain drain phenomenon
significant enough to mandate a change in policy? If so, where should the changes come from —
expenditures or taxation? We attempt to shed light on these and other questions.

Results show that those educated in Canada who move to the United States after
graduation face some of the lowest effective tax rates of all graduates. The ETR for males and
females is — 7.1% and — 5.6%, respectively.’ Given the tax treatment of income and the potential
for higher earnings in the U.S., Canadian graduates are effectively receiving a subsidy if they
migrate; the net-of-tax rate of return is actually larger than the gross-of-tax rate of return. The
stark contrast between leaving and staying in Canada is even more apparent when we compare
these results to the base case results of 20.0% for males and 12.1% for females.”

The results are not any more encouraging for U.S. educated Canadians. While students
who stay in the U.S. after graduating face lower rates of retwrn than Canadian educated students,
they are nonetheless treated more favorably by the tax system. U.S educated Canadian males and
females face roughly the same ETRs at — 9.8%, although males have slightly higher rates of
return, in large part, due to the difference in earnings after graduation. If U.S. educated Canadian

students return to Canada, they face ETRs which approximate the base case results.

' Results are reported for Case A in Table 4. See Results section for a description.
% Base Case results are based on students being educated and remaining in their home country.
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Similar resuﬁ‘s are found for U.S. graduates thinking about moving to Canada.®> Whether
they are educated at private or public institutions the ETRs are exceedingly high. Males at four-
year public institutions face ETRs of 25.4%, while those at private universities face ETRs of
36.6%. Compared to the base case ETRs for males of 8.1% for public universities and 13.9% for
private, the unfortunate reality is there does not seem to be any tax-side incentive for these
students to come to Canada after graduation. For females the results are slightly better. Women
at four-year public universities face ETRs of 16.2%, compared to 6.4% if they stay in the U.S. At
private schools this rate jumps to 23.9%, compared to 12.0%.

While the tax treatment of human capital provides one reason for domestically educated
Canadians to migrate, it obviously does not provide the full story. Similarly, even if the tax
system was neutral in its treatment of human capital this would not guarantee that cross border
migration would cease. Despite these points, the government still has a number of items at their
disposal that can reduce the incentives for highly educated Canadians to leave, as well as
increase the incentives for similar Americans to come to Canada. We address these points in the
body of the paper.

In an attempt to provide a more complete analysis the impact of the expenditure system is
also provided through the use of effective subsidy rates, or ESRs. Findings show both countries
provide substantial incentives on the expenditure side to invest in human capital. The overall net
effect of the expenditure and tax systems, as indicated by the net effective tax rate, ETR — ESR, is

also largely positive.

* The difference between U.S. students moving to Canada and Canadian students who were educated in the U.S.
moving back home after graduation is primarily the result of two items: the opportunity costs of the students while
in school and the earnings of high school graduates once they enter the labour force full-time. U.S. high school
graduates will generally make more than similar graduates in Canada.
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The rest of the paper is organized as follows. In Section 2.2 we provide a description of
the conceptual framework and some illustrative calculations. Section 2.3 provides some
background to the Canadian and U.S. tax systems. The empirical results are provided in Section
2.4. Section 2.5 talks about the policy implications and finally, Section 2.6 provides some

concluding remarks and avenues for future research.

2.2 CONCEPTUAL FRAMEWORK

While there exists much qualitative work on human capital and taxation, surprisingly the
quantitative literature is less well developed. Similarly, while marginal effective tax rates
(METRs) have been used extensively to study investment decisions in all kinds of physical
capital, the spillover into human capital has not taken place until quite recently (see, e.g., Collins
and Davies, 2001, 2002 and Mintz, 2000). Perhaps not surprisingly the tax system in Canada
treats both types of capital investments similarly. Studies have found that the tax treatment of
human and physical capital in Canada is highly nonuniform and varies depending upon the
nature of the investment. For physical capital the type, industry, and method of finance all have
significant impacts on the magnitude of the METR (see, e.g., McKenzie et al., 1998). For human
capital whether the individual is male or female, studying full-time or part-time, their field of
study, use of student loans, etc. have all shown to play a role in determining the (dis)incentive
effects of the tax system (see, e.g., Collins and Davies, 2002).

This paper examines the impact that taxation has on the incentive to invest in human
capital for first time university graduates in Canada and the U.S. We look at the incentives for

Canadian graduates to remain in Canada after graduation, their incentive to move to the United
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States, and vice versa for their American counterparts. Given the nature of the American
education system we assess the implications of being educated at a private or public university.

1t should also be pointed out that we are not examining the marginal investment in
human capital, per se, when calculating human capital ETRs. That is, we do not look at the
change in the effective tax rate brought about by the marginal change in human capital
investment. The reason is that human capital tends to come in stages. For instance, high school,
college, university and post-graduate work (M.A., M.Sc., Ph.D.).4 Therefore, we are looking at
the next stage or level of the investment as it pertains to higher education, rather than the
marginal change.

The ETR is defined as the proportional difference between gross-of-tax (r,) and net-of-

tax internal rates of return (r,), 5

i"g - l"n
(1) ETR= .

Te

To calculate internal rates of return (IRRs), the difference between lifetime earnings from
investing in human capital and not investing is used. As well, direct costs (e.g. tuition, books,

and ancillary fees) and forgone earnings are taken into account. We can therefore write,

@) Z(E[—E[)_CIZG i=ng

o+ ’})H

* This is not to downplay or ignore the relevance of on-the-job training as a means of human capital investment. Its
importance is without question, but unfortunately it is bevond the scope of this study. This would be an excellent
avenue for future research.

5 See Davies and Glenday (1990) for an explanation of the appropriateness of using internal rates of returns over
other methodologies {e.g. present value calculations).
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where E, and E; represent, respectively, earnings from investing in human capital and not. For
the purposes of this study, E, will refer to the earnings realized as a result of going to university
and obtaining a four-year bachelors degree, while £, will be the earnings from going to high

school and then directly into the labor market. C, is the direct costs to schooling.
The effective subsidy rate (ESR) can also be calculated in much the same way as the
ETR. Replacing direct costs to education in (2) with public costs, the public rate of return, 7, can

be calculated. Then, by way of (1), we can write

Through the use of the ETR and the ESR we can determine whether or not the
expenditure and tax systems, when combined, provide an incentive or disincentive for human
capital investment. To do this we compute the ner effective tax rate on human capital, ETR ~
ESR. We will have more to say about the ESR and the net effective tax rate later on when we talk
about policy impacts.

Following Collins and Davies (2002) we perform some illustrative calculations to help
clarify the impact of certain variables. In this illustrative case individuals go to school for one
year, earnings over the life cycle are constant, and there is an infinite time horizon.® Making the
appropriate modifications to (2) and allowing for student loans and tax credits, we can write the

gross and net rates of return as,

® See the appendix for 2 more detailed discussion of the derivations.
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where 7 is the earnings increment ( £, - E, ), which is the difference between the wages you
earn as a result of obtaining a four-year university education and that which you would have
earned had you not gone to school. FE is the forgone earnings ( E; - E,), A4 is the tax credits on
direct costs, i is the interest rate, iL is the loan payments, d is the credit allowed for interest on
loan repayments, r,, and r_ are, respectively, the tax rates on labour and in-school (forgone)

income. If interest paid on student loans is fully deductible, then d = 7 and interest is deductible
at the marginal tax rate paid on the earnings increment, EI.’ Similarly, if the direct costs to

education are fully deductible then 4 = 7 C. That is, out-of-pocket expenses are deductible at

the marginal tax rate on in-school earnings (FE). Substituting (4) and (5) into (1) we can write,

(1- n)EI - i(1- rwd)L)( FE+C- L)

7
6 ETRzl——"—=1~(
© r (A-w)FE+C-L- 4 El-iL

£

Allowing direct costs and student loans to be zero for the time being, we see from (6) that
an ETR = 0 could result from proportional labour income taxes.® The reason is that this results

in a reduction in net-of-tax forgone earnings and labour market earnings after graduation by

7 At present, interest on student loans is creditable at a federal rate of 17%. When combined with provincial rates,
this increases to about 26%. Therefore, d <1 is the likely result.
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equal proportions. A zero ETR illustrates the gmportam point that it is possible to have a tax
system that does not distort the incentive to invest in human capital. The current progressive
income tax systems in Canada and the U.S. are somewhat different from this setting. The
earnings in both countries after graduation are taxed at a higher rate than in-school earnings. Of
course, regressive taxes, like payroll taxes in Canada and the U.S., have the opposite effect for
certain individuals. The likelihood that these taxes will offset the progressivity of the income tax
for many individuals is small.

Another option to offset the positive ETRs that result from progressivity in the income
tax is through non-tax measures. Subsidization of forgone camings and direct costs (which
includes tuition) to education requires less revenue than the tax system provides, while at the
same time reducing ETRs. This illustrates another important point; namely, that positive ETRs
on human capital are not necessary. That is, non-tax measures can offset and can even override
the disincentive effects of the tax system. Given that people relocate based on, among other
things, the tax system and the benefits realized from government spending (e.g. health care,
public goods, education, etc.), then how the government spends its money is as important as how
it taxes its constituents (see, e.g., Mintz, 2001). The net impact of this is captured in the ETR —
ESR calculation.

Another thing (6) illustrates is that certain tax measures are more efficient at lowering
ETRs. For instance, deductibility for out-of-pocket expenses (i.e. direct costs to education) has a
much greater impact in reducing ETRs then does interest deductibility on student loans.” This

finding 1s consistent with that of Collins and Davies (2002) who find that the advent of interest

® Alternatively, we could have a proportional sales tax on a comprehensive base, which exempted inputs from
human capital or yniform MTRs with no borrowing and full creditability of direct costs.

® The easiest way to see this is by comparing the ETRs under full interest deductibility and full direct cost
deductibiity. The numerator is larger, while the denominator smaller for full deductibility of direct costs.
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deducti’bih%y in the 1998 federal budget provided little impact on ETRs.'® Therefore, in the face
of rising direct costs to education and greater participation in student loan programs it appears a
government would do better to concentrate tax policy and subsequent relief on the direct costs to
education, as opposed to interest on student loans.

Replacing direct costs with public costs in {4) and ignoring student loans we can write the

ESR as,

cf-C

(7) BSR= orcF

where C” is public costs. Combining the ETR with the ESR, we can then calculate the net

effective tax rate,

I"p—i‘n

(8) ETR- ESR =

e

Using (4), (5) and (7) in (8) we can write,

1 I-7
9)  ETR- ESR=(C+ FE . : ,
©) (c )(CP+FE FE(1-13)+C—AJ

Equation (9) allows us to examine the implications of supporting education versus
changing the tax system on the net ETR. Without any change in the net ETR we can see that the

expenditure and tax systems could be used to reduce the incentive to leave the country

¥ The change was less than 1% in ail cases.
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considerably by reducing government subsidies {o tuition and reducing higher tax rates on

income. In (9) this would be equivalent to reducing 7, and 4. The reduction in 7, increases

1~ ¢, which in turn decreases the net ETR. Conversely, a fall in 4 causes the second term in the

brackets to fall, which increases the net ETR. Assuming that the reduction in 7, and 4 offset one
another there will be no change in the overall value.

Therefore, without any change in the overall value of ETR — ESR, the expenditure and tax
systems can be used to reduce migration incentives without impacting the overall incentives to
invest in human capital. The implication is that individual incentives can be impacted positively,
without any likely significant change in the budget balance of the government. Therefore,
through careful planning policymakers can “tweak” taxation and spending initiatives to stem
migration without sacrificing much (if any) revenue.

Through (9) we are also able to see that a move to a more flat income tax structure would
have the added benefit of increasing the incentive to invest in human capital, while still reducing

the incentive to migrate. If we let r represent a flat tax where 7, > 7> 7_, then
(A-7,)< (- 1)< (I-r,). The second term in (9) has a larger numerator and smaller

denominator with the flat tax ¢ than with the graduated income tax system. Therefore, ETR —
ESR 1s reduced to a greater extent under the flat tax regime; as a result, the incentive to invest in
human capital is increased and the incentive to migrate, which is impacted largely by the tax
structure after graduation, is reduced. With Mario Dumont in Quebec proposing a flat tax, on top
of the Alberta initiative, the move to such a regime is becoming more of a live proposition and
with the benefits surrounding such a move, policymakers would be wise to investigate.

Before moving on to discuss the Canadian and U.S. tax systems it should be mentioned

that one problem critics often have with these types of studies dealing with post secondary
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education is that they feel that individuals who go off 10 university are on average more able than
high school graduates. Therefore, to use the median (or mean) high school graduate’s income in
the calculation of foregone earnings (or the earnings increment) could be seen as misleading and
likely to bias the results. The solution they see is that there should be some sort of “ability
adjustment” in estimating how much university graduates would have earned if they had stopped
their education after high school. The size of the required ability adjustment remains in question
though, as does how exactly it should be measured. While we do not include any ability
adjustment in our calculations, the implications of such an experiment can be illustrated with the
use of equations (4), (5) and (6). Taking ability into account would result in an increase in
forgone earnings, FE, and a decrease in the eamings increment, £1. The reason is that high
school earnings, used to calculate FE and E7, have now increased, while university earnings have
remained constant. An increase in FE or a decrease in £7 will result in a reduction in the net of
tax rate of return by a smaller margin than the gross of tax return; as a result, ETRs would
marginally decline. Since it is the magnitude of the ability adjustment that is the crux of this

argument and its measurement remains in question, we choose to leave it out of our calculations.

2.3 COMPARISON OF CANADA-U.S. TAX SYSTEMS
Personal Income Tax (PIT)
In this section we briefly discuss some of the differences between the Canadian and U S.
tax systems.'' Most of the major components of the two tax systems, such as the personal income
tax and payroll taxes, have implications for the incentive to invest in human capital and as such

are relevant for this study. Given the rising participation in student loan programs, we also

" For a more in depth discussion the reader is directed to Collins and Davies (2001).
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discuss the current treatment in the two countries. We gear our discussion fo the state of the tax
system in 1998, the year of our data, but also discuss the relevance of recent changes.

Until the 1998 budget in Canada there was no relief for the interest paid on student loans,
but the PIT system did provide relief for certain direct costs to education (e.g. tnition, fees, and
an education amount). In 1998 the interest paid on student loans became creditable at the 17%
federal rate.'? Contrary to the Canadian system, the U.S. system traditionally provided relief for
interest on student loans in the form of a deduction or credit, but failed to provide any support for
direct costs. Recent developments in both systems have since eroded this difference.

The PIT systems on both sides of the border allow parents to oversave by means of
registered savings programs, RRSPs in Canada and IRAs in the U.S., to fund their children’s
education. Both countries also have sheltered savings dedicated strictly to education: Canada has
the Registered Education Savings Plan (RESPs) and the U.S. has Education IRAs. Canadian
contribution limits are higher on sheltered savings strictly for education ($4,000 compared to
$2,000 USD in the U.S.) and are encouraged by a subsidy in the form of the Canada Education
Savings Grant, which equals 4% of annual contributions to a maximum of $400. Annual
contribution limits for RRSPs of $13,500 or 18% of income are generally higher than IRAs; the
exception to the rule is for low income individuals.™

It is generally believed that the Canadian PIT system is more progressive, due to its
graduated rate structure, than that of the U.S. One reason is that in Canada we move more
quickly into the upper tax brackets than people in the United States. This is partly because the

U.S. tax brackets are wider and partly because their standard deductions and exemptions are

2 The value of the credit is enhanced when provincial income taxes are taken info account. There is no limit on the
amount of interest that may be claimed. Unused credits may be carried forward for up to five years, but are not
iransferable to other faxpayers.
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more generous. Combine this with the fact that high-income Americans make heavy use of their
more liberal itemized deductions and the U.S. system becomes substantially less progressive than
the Canadian.

To put this into perspective, in 2000 a Canadian earning total income of $60,009 would
be in the third and top tax bracket of 29%, while a single taxpayer in America would have to earn
$70,750 USD (or, approximately, $110,000 CDN) to be in the third tax-bracket in the U.S. Even
with the 2 % difference (the third tax-bracket in the U.S. is 31%), it is easy to see that there is a
dramatic difference between the two countries — and this is without the use of itemized
deductions. If we were to take into account all itemized deductions available to American
taxpayers the difference between the two countries would become even greater.

Recent developments in the PIT system in both countries should help to promote
investment in human capital. In Canada, for instance, the three-bracket structure has been

extended to add a fourth and the rates reduced.

Canada Federal Marginal Tax Rates by Taxable
income Pre- and Post-2000 Change

Before After
Income Rate Income Rate
0 17% 0 16%
30,004 25% 30,755 22%
60,009 29% 61,510 26%
100,000 29%

% For a Canadian taxpayer with an income below $17,000 CDN, the RRSP contribution limits is less than that for a
single U.S. taxpayer.
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While the reduction in the raotes is posifive for Canadian taxpayers, their effect on ETRs is
not as encouraging. The impact on ETRs is greatest for earners at the 75™ quantile and lowest at
the 25™ quantile.

As if to keep pace with changes in Canada, President Bush also unveiled a new proposal
for tax relief. The rate structure is summarized in the following table as it was in 2000 and as it

will be once the changes proposed by Bush have been fully phased in.'*

United States Federal Marginal Tax Rates by
Taxable income in 2000, Pre- and Post-Bush Tax Cuts

Before After
Single | Couples* Rate Single | Couples® Rate
0 0 15% 0 0 10%
26,250 43,850 28% 6,000 12,000 15%
63,550 105,950 31% 27,050 45,200 25%
132,600| 161,450 36%, 138,750, 166,500 33%
288,350] 288,350 39.6%

Note: * -- Coupiles filing jointly

As in the Canadian case the largest reduction in MTRs is for the middle-income
taxpayers. But unlike Canada, there is also a substantial reduction in the bottom bracket. How
will the changes affect ETRs? Again, it appears that the overall results are positive; most people
should see a reduction in their ETRs as a result of the changes. Once again it should be pointed
out that we are ignoring the fact that a number of middle and, particularly, low income earners
are eligible for tax relief in the U.S. either in the form of deductions or credits that would reduce
their ETRs. For instance, the Eamned Income Tax Credit generates a large negative marginal tax

rate for the lowest earners.

' The changes in the marginal rate structure will be fully phased in by 2606.
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While tax relief in the form of credits and deductions, as well as reductions in the
marginal tax rates, are positive for the economy as a whole, their impact on ETRs of university
students is likely to be rather small. The reason is that most of the provisions in the tax system
are designed fo benefit families with children. The majority of individuals in university are
without families; as a result, much of the relief doesn’t apply. The relief for students comes
largely in the form of government sponsored loan programs and, for a small percentage of

students, grants.

Payroll Taxes

Payroll taxes have a regressive rate structure, unlike the PIT, since they are typically
defined with a flat rate for contributions up to some limit, defined a; “maximum insurable
earnings,” and fall to zero thereafter. The implications of the unemployment and pay-as-you-go
social security schemes in both countries on investment in human capital would seem to be that
payroll taxes decrease the incentive to invest during the “schooling years,” while the impact after
schooling depends upon the earnings of the individual. If earnings after education are above
maximum insurable earnings, the rate structure becomes regressive. As a result, the ETR will
likely decline.

Social security is relatively more important in the U.S. This fact is reflected in much
larger maximum insurable earnings.” The impact of social security on U.S. ETRs is therefore
greater than it is for Canada. The higher contribution limits in the United States lead to increases
in the tax rate on labor income while the individual is in school and after graduation of

approximately equal magnitude; as a result, ETRSs increase. For those Canadians whose earnings

¥ In 2000 the Canadian limit was $37,600 CDN while the U.S. had a limit of $76,200 USD, respectively.
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are above maximum insurable earnings the increase in 7, is less than that in 7, due to CPP

contributions. Therefore, ETRs are likely to decrease.

While the regressive nature of payroll taxes for middle and high income individuals in
Canada offsets the progresstvity of the PIT system to some extent and lowers ETRs, this is not
the case for all Canadians. Low income Canaﬁians, those that fall below the limit of maximum
insurable earnings, experience a mildly progressive rate structure. This progressivity is due to the
fact that the first $3,500 of earnings are not subject to CPP contributions. Combined with the PIT
system, the structure of the payroll tax exacerbates the disincentive effects of the tax system to
invest in human capital for these individuals. Once again, this brings up the question of equitable

treatment.

Student Loan Programs

Both Canada and the United States help students to finance their education By providing
guaranteed student loans. Due in part fo rising tuition costs the participation in such programs
has been increasing. Perhaps even more unsettling than the rise in participation rates is the
startling debt load some students are accumulating. In 1998 the Department of Finance estimated
that the average debt of students participating in student loan programs was approximately
$14,000 upon graduation. For the same time period in the U.S., the average loan amount was
about $13,845 USD.'°

In Canada, students rely on the Canada Student Loan Plan (CSLP), while in the U.S.
options are somewhat more diversified. U.S. students have the option of participating in the Ford

Direct Student Loan Program (FDSLP) or the Federal Family Education Loan Program

' This value is derived from the College Boards, “Trends in Student Pricing,” Table 4b by calculating the average
value for Stafford Subsidised student loans over the years 1994/5 - 1997/8.
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(FFELP)."” Loans from these programs may be subsidized or unsubsidized. If they are subsidized
they are similar to student loans in Canada. The government pays the interest that accumulates
on the loan as long as the student meets some minimum requirements (usually full-time status
suffices). Both the CSLP and the subsidized portion of the FDSLP are dispensed on a needs
basis.

Unsubsidized loans were introduced during the 1992-93 school year in the U.S. and have
seen their participation rates steadily rise. The reason is in part that they are not administered on
a needs basis. Interest accumulates while the student is in school and gets added to the principle
amount of the loan. This is similar to the case of part-time students in Canada. While
participation by part-time students in the CSLP and other provincial plans is permitted, the
interest that accumulates must be paid by the individual from the time the loan is taken up.

The effect of student loans on the accumulation of human capital comes largely from the
fact that they are subsidized.'® The benefits provided tend to have larger impacts on net IRRs
than gross and as a result ETRs fall (Collins and Davies, 2002). The unsubsidized loans have less
leveraging benefit; as a result their impact on ETRs is somewhat limited. Both types of student
loans help to ease the burden of paying for school by stretching the payment out over a number
of years. In Canada, for instance, students have up to 9 1/2 years to repay their loans. The silver
lining in these rising participation rates is that studies have shown that almost 40% of students

who have loans have repaid them within two years after graduation (Finnie, 2001. Figure 4).

' The FDSLP allows students to borrow directly from the government through the school they are attending. FFELP
loans are administered by private lending institutions and guaranteed by the government.

¥ Critics may claim that this ignores the fact that student loans may fill a market that would otherwise be missing.
Without such a market some students may not be able to finance their education. While no doubt relevant for the
discussion of student loans in general, it is the subsidization of student loans that impacts the calculation of human
capital ETRs and not the fact that a market is being filled.



2.4 EFFECTIVE TAX RATES ON FIRST TIME UNIVERSITY GRADUATES
Data and Assumptions

Using the 1998 Statistics Canada Survey of Consumer Finances (SCF) and the U.S.
Census Bureau’s Current Population Survey (CPS) for the same year, we construct a measure of
the rates of return for first time university graduates and their effective tax rates.”” Sample sizes
are 68,633 and 253,044 for the SCF and CPS, respectively. Earnings and tax information are
reported for the year preceding the survey and are used to create hypothetical lifetime earnings
and tax scenarios. To accomplish this the assumption is made that graduates with a certain level
of education earmn at the same earnings quantile throughout life. Through the smoothing
procedures devised by Burbidge et al. (1988) and Magee et al. (1991) we project the life-cycle
path of earnings using quantile age-profiles. Earnings include only wages and salary income.

We constrain our sample to include only full-time, full-year workers in an attempt to
capture the full returns to human capital. In other words, only those individuals who have
indicated that they were employed for 52 weeks during the year of the survey, and who worked
full-time during this period are considered. We define university graduates as those individuals
who have completed only a bachelor’s degree.”’ High school graduates include only those who
have completed high school, and nor gone on to complete or attend any further schooling.

Our first step is to impute tax payments on the wage and salary component of total

income. First, an average tax rate (ATR) is calculated. For those in the SCF, the ATR is

** Each of the surveys use 1997 earnings data.
% Specific areas of study within the chosen degree are not identified in the data. For a study of rates of return to
different fields see, e.g., Appleby et al. (2000).
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calculated by dividing total tax paid by total income. This ra';io is then multiplied by total wages
and salary to compute the imputed tax burden faced by each individual on their labor earnings.”'

For the CPS there is an important distinction between those filing as single taxpayers and
those filing jointly with a spouse. For those who file separately (i.e. as a single taxpayer) the
ATR is calculated in much the same way as with the SCF; the total tax paid (both federal and
state) is divided by total personal income. For individuals who file jointly, we compute the ATR
as total tax paid over total family income.”” The ATR is then multiplied by total wages and salary
of the individual to arrive at a tax liability value. In short, we compute the couple’s joint ATR
and subsequently apply this to the husband’s and wife’s individual labour incomes to compute
their respective tax liabilities.”

Individuals are admitted to university when they are 19, earn a four-year bachelor’s
degree, and then enter the labor force at 23. During their tenure at university individuals forgo
the income they would have earned in the labor market, less summer earnings.** Forgone
earnings are based on the earnings of the median high school graduate. Sensitivity analysis
around these results is also performed.

Statistics Canada data is used to compute values for tuition and additional expenses for
Canadian students. The average tuition and fees reported are based on Arts programs across
Canada for the 1997-8 academic year. A figure of $3,253 was obtained for tuition, $342 for fees,

and we assume that additional direct costs were $1,000. By way of the College Board’s Trends in

! Due to the small probability that the tax labilities may be outliers, we use a weighted average centered around the
respective income value.

** 1t should be noted that due to the nature of the survey it was necessary to avoid any income that may come from
other family members, who are not dependants. Therefore, families with more than two individuals who had no
children under the age of 18 were dropped from the calculation, since they may in fact be contributing to the data in
immeasurable ways.

» While some might suggest that the secondary earner’s income should be treated as marginal, we are of the view
that it has now become exceedingly difficult to identify whose earnings are marginal in a marriage.
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College Pricing (2000), we obtain similar results for the U.S. Given that the U.S. has a large
number of private, as well as public, institutions we provide results on both types of education.
Tuition and fees for four-year public institutions for the 1997-8 academic year averaged $3,111
USD and for four-year private institutions $13,644 USD. It is also assumed that U.S. students
face additional direct costs to education of $1,000 USD.

Students in both countries are assumed to make full use of the relief provided by the tax
system. In 1998 in Canada students received a $200/month education amount creditable at a
federal rate of 17%. When combined with the provincial system this rate rises to around 26%.
They also claim the full amount of their tuition and fees (again creditable at around 26% when
we combine federal and provincial rates). This of course ignores the possibility that some
students may not need the full amount to reduce their tax liability to zero and would carry
forward any unused portion (or transfer it to a spouse or parent). The impact of this assumption
on ETRs is likely negligible.

For students in the U.S. there are two mutually exclusive tuition credits at their disposal:
the Hope Scholarship Tax Credit and the Lifetime Learning Credit. The Hope Credit provides a
100% credit on the first $1,000 of tuition and fees, and 50% on the next $1,000 for the first two
years of post secondary education. The Lifetime Leamning Credit is levied at a 20% rate on the

first $5,000 of tuition and fees. Students are assumed to make full use of these credits.

Results
Results from the base case are shown in Table 2.1. This case uses the 1998 tax systems

for Canada and the U.S., assumes that the student is single with no dependents and finances her

* Summer earnings are defined as being equivalent to 4 months of forgone earnings less 20% for search costs and
uncertainty.
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education through savings. For the U.S. we report results from four-year public and private
institutions — the main difference being the amount of tuition and fees students face. Results
show that students in the U.S. face lower ETRs than do Canadians and that female ETRs are less
than males. For U.S. students at private schools high tuition costs have a significant impact on
rates of return, as well as the ETRs they face. In fact, the tuition difference is so great that the
rates of return of Canadian students are greater than U.S. students at private institutions. U.S.
males at private universities face ETRs roughly 42% greater than their public school
counterparts, whereas females face rates approximately 47% greater.

An interesting result from this analysis is that higher tuition at private universities has a
stronger impact on females than on males. That is, the increase in the direct costs of education is
enough to offset any advantage the females have in the public school case which allows them to
realize higher rates of return than males. The reason for this turnaround may be the fact that
males have higher forgone earnings and so an increase in direct costs has less of an impact on
ETRs. Put another way, the gap between the gross and net of tax rates of return is smaller for
males than for females as we increase tuition and as a result the male ETR is affected less by the
change.

Consider the illustrative case with increasing marginal tax rates, no loans and less than

full deductibility of out-of-pocket expenses, 4 < 7,C,. Equation (6) becomes,

(-t XFE+C)
(10) ETR:l—{(E_mFMC_A).
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Taking the derivative with respect to costs we find,

JETR  (4+ FEr )1-1,) o
8C  (FE(Q-7)+C-4)*"

(11

If C increases, the impact on males and females is determined by the magnitude of
forgone earnings, FE, since 4 and 7, are assumed to be roughly identical for all individuals.
Therefore, taking the derivative of (11) with respect to FE will determine how forgone earnings

impact ETRs as direct costs to schooling change. Doing so yields,

sER (- rw)(rs(C— (1-¢,)FE)- A(2- z‘))
OCOFE (FEQ- 1)+ C- A)

(12) <0.

Providing after-tax forgone earnings are greater than the direct costs to schooling then
(12) will be negative. Male FE’s are typically greater than females. Therefore the impact on
ETRs will be proportionately smaller for men.” As a result, any increase in the direct costs to
schooling, C, will increase the ETR by less for males than for females. Therefore, an increase in
direct costs to education appears to have a greater disincentive effect on females to invest in
human capital than males. This presents an interesting dilemma for policymakers.

Table 2.2 illustrates the impact of expenditure and tax systems in both countries on
individual incentives to invest in human capital. For the most part, subsidy rates are enough to
offset effective tax rates. The exception is for males who undertake private school education in

the U.S. For these individuals the ETR is greater than the ESR, due in part to the high tuition at
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private universities. Canadian students face significantly higher ESRs than U.S. students. The net
ETRs (i.e. E7R — ESR) are more negative for females than males, which would imply a greater
overall incentive to invest in human capital. This may counteract the aforementioned
disincentive effect associated with direct costs to education for females. When the expenditure
and tax systems are combined there appears to be an overall incentive for students to pursue
higher education, a conclusion which is in line with results from earlier studies.

Table 2.3 repeats the base case analysis, but for people at the 25 and 75™ quantiles of the
earnings distribution. These results are based on a “clone” calculation. That is, a comparison is
made between the X™ quantile high school earner and a university graduate earning at the same
quantile. The results are then used to calculate forgone earnings and the earnings increment as
described previously. % In all cases the ETRs at the 75% quantile are greater than those at the
25" Canadian males at the 75" quantile face the highest ETRs of 21.2%, while males in the 25"
quantile who go to four-year public universities in the United States face the lowest at 5.1%.
Rates of return and ETRs are also nonuniform, making them consistent with their physical
counterparts.

Treating rates of return by quantile as a proxy for the rates of return to different fields of
study the resuits in Table 2.3 suggest interesting implications for public policy. If we consider
the fact that high rates of return come from fields such as engineering or business then having the

highest effective tax rates on these individuals may be somewhat troubling, particularly if we are

%3 This assumes that the smaller MTRs faced by females do not offset the higher forgone eamings of males.

% An alternative approach is fo treat every high school student going to university as equal. Therefore, the forgone
earnings of all university students would be equivalent to the median high school student’s earnings. In university
students differentiate themselves by field of study, which can be approximated by the rate of return, ability, etc. and
as a result earn at different levels of the earnings distribution. Hence, after graduation you would compare X™
quantiles to calculate the earnings increment as in the clone case. Performing this calculation does not significantly
fmpact the conclusions reached. For a discussion and quantitative assessment of the two approaches see Collins and
Davies (2001).
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concerned with things like migration. As Tables 2.4 — 2.6 show, those seeking relief fr;)m the
Canadian tax system can indeed find it south of the border.

Table 2.4 shows the results for Canadian students who upon graduating decide to move to
the U.S. Two different scenarios are considered. Case A illustrates the case where a university
education opens doors in the United States and presents the Canadian student with more
opportunities after graduation. If this student did not go to university then he/she ends up
working in Canada after high school. Hence, we calculate the earnings increment as the
difference between U.S. university eamings (transformed into Canadian dollars) less Canadian
high school earnings.”” Summer earnings are calculated as the median high school earner’s
income for four months, discounted by 20% for search costs and uncertainty. The results from
Case A show that Canadian graduates who move to the U.S. afier graduation face ETRs which
are negative. The rates of return are also the some of highest in the study; all are over 20%.

Case B is identical to Case A, but with one significant difference. It is assumed here that
the Canadian student is going to move to the U.S. after high school, unconditionally. Therefore,
we compare high school earnings of students in the U.S. with university earnings in the U.S. The
change has a significant impact on IRRs and ETRs, but in all cases the rates of return are still
quite high, all are over 16.5%, and the ETRs marginal — with males at 4.0% and females 2.9%.
The conclusion, therefore, seems to be that there are substantial tax side incentives to invest in an
education in Canada and look to the U.S. labor market after graduation.

As for U.S. students thinking about moving to Canada after graduation, the results are
just the opposite. For these cases earnings of U.S. high school students, converted to Canadian

dollars, are compared with those of university students in Canada. U.S. students face higher

7 At the time of this analysis the exchange rate was $1.53046. An exchange rate of $1.50 is used to convert
American earnings to Canadian dollars.
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ETRs and lower rates of return when compared to the base case. For instance, private school
ETRs for males and females are 36.6% and 23.9%, respectively, compared with 13.9% and
12.0% from the base case.

Table 2.5 continues the Case A story from Table 2.4 for Canadians, as well as the U.S.
cases, but for the 25™ and 75™ guantiles. Canadian males and females receive marginally lower
rates of return then they did at the median. Despite this, the ETRs follow suit with Table 2.4.
Canadian graduates at all levels are encouraged by the tax system to move to the United States.
Perhaps most discouraging for Canadian policymakers is that it is the 75™ quantile graduate who
receives the largest incentive with ETRs of —7.8% for males and —5.7% for females. Conversely,
U.S. graduates at the upper end of the earnings distribution face significantly higher ETRs,
which provides substantial encouragement to remain in the U.S.

In Table 2.6, we examine Canadian students who are educated in the United States. The
idea here is to see how the tax system treats these students if they decide to return and work in
Canada after graduating. It is assumed that these students work in Canada over the summer and
go to school in the United States from September to April. The biggest difference is that they pay
much higher tuition (converted to Canadian dollars) than in our earlier cases. This case is also
interesting since in Canada tuition fees have been rising steadily over the last number of years.

Case I looks at those Canadian students educated at four-year private universities in the
U.S. For those that stay in the U.S. we compare Canadian high school earnings with U.S.
university earnings. Case Il examines those Canadian students who decide to move back after
graduating from a U.S. private university. Here we compare Canadian high school earnings with
Canadian university earnings. As is evident from the results, remaining in the U.S. after

graduation is the better option in terms of tax side incentives.
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Perhaps rimre importantly, we see that if fuition reaches that of private institutions in the
U.S., rates of return are hit quite dramatically. For instance, net rates of return go from 8.76% to
4.86% for males and from 12.31% to 7.28% for females. The impact on the ETRs is not as
significant. Surprisingly, the low earnings of the 25™ quantile individual combined with the
significant increase in tax credits actually causes ETRs to be marginally reduced.®® Unfortunately
the same cannot be claimed for high earners. Once again, those at the upper end of the earnings
distributions are (negatively) affected the most; ETRs rise from 21.2% to 25.9% for males and
15.3% to 17.1% for females.

Table 2.7 explores a number of policy experiments that are in line with recent changes in
the Canadian education system. For instance, tuition increases and expenditure reductions have
been a large part of the education system over the last number of years. Recently education
amounts have also been increased and progressivity in the income tax, reduced. The results from
Table 2.7 allow us to examine the implications these changes may have had on the incentive to
invest in human capital for Canadian students, as well as their incentive to relocate after
graduation. All comparisons are made with respect to the base case results.

Results show that if tuition is increased without the requisite allowances for tuition
credits that ETRs rise and rates of return fall for both males and females. Perhaps surprisingly,
when credit allowances for tuition are maintained at their current levels the results approximate
our base case. This shows that increases in direct costs to education can be offset by establishing
the appropriate credits. The downside is that the change is still accompanied by a reduction in
rates of return.

Table 2.7 also illustrates the positive aspects of increasing education amounts and

decreasing progressivity of the income tax system. While doubling the education amount

2 We assume no limit on the credit.
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increases rates of return and lowers effective tax rates, the impact is far less than that realized as
a result of implementing a flat income tax. Recall that the latter also has the added bonus of
stemming migration, unlike the former as explained earlier. This lends credence to the belief that
how students are treated after graduation is just as important, if not more so, than how they are
treated while in school.

Finally, Table 2.7 shows the impact on the ESR and net ETR of reducing expenditures to
education by 20%. Notice that while the reduction leads to a decrease in ESRs and subsequent
increase in net ETRs, the net effect is still negative. The implication is that perhaps the Canadian
system is still spending too much on its education system. Of course, while the reduction in
expenditures would have no direct effect on rates of return it may have an indirect effect through
the increased inability of Canadian schools to retain and recruit professors. It is possible that this

indirect effect may be quite large. This would be a good avenue for future research to explore.

2.5 HUMAN CAPITAL POLICY

The incentives to invest in human capital can have important implications for public
policy. In this section we concentrate on two issues: emigration decisions and domestic
incentives. In both of these cases the tax treatment of human capital is important. The first
considers the treatment of taxation as a catalyst for cross border migration (e.g. the brain drain
phenomenon), while the latter considers the implications taxation can have on the incentive to
invest in human capital over other alternatives, such as physical capital.

We have seen that Canadian students face disproportionately higher ETRs than their
American counterparts. We have also seen that the tax incentives to move to the U.S. after

graduation are significant and that higher income individuals face greater incentives. So why



isn’t there 2 mass exodus? The obvious response is that there is more to migration than tax
treatment alone. People have family considerations, ties to the community in which they live,
friends, etc. There is also the fact that not all individuals, whether skilled or otherwise, have the
same 0pp0rtuni‘des.29

While Canadians have seen an increase in emigration from doctors, nurses and natural
scientists the averages for the most part have been steady and when considered as a percentage of
the total workforce, remain quite small. Therefore, the outflow of human capital to the U.S.
appears to be small overall and the impact on existing stocks minimal. Although, with an aging
population and the state of health care should these trends continue the flows in health related
disciplines could become significant. Combine this with the fact that temporary emigration tends
to make the above numbers higher and the loss of skilled labour could become even larger.

Of course, even if ETRs were zero this would not make us brain drain proof. The reason
is that it is not the treatment of direct costs to education that affects the emigration decision, but
rather the tax treatment of earnings after graduation. While subsidization is beneficial in reducing
ETRs, we have seen that it does not have the impact on emigration decisions that, say, a
reduction in marginal tax rates could have. It is the way in which policy goes about reducing
ETRs (or net ETRs) that is of crucial importance. For instance, policy initiatives aimed at
reducing human capital ETRs can play a role in the emigration decision only if they are directed
at taxing returns less. Additional education credits or relief while an individual is in school are
successful at reducing ETRs, but have no impact on individual decisions once the student has
graduated.

It is also important fo realize that higher human capital ETRs in Canada need not

necessarily imply a relative lack of investment compared with the United States. While

? Helliwell (2000) provides other explanations.
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investment in human capital does depend on human capital ETRs, it also depends on the tax
treatment of personal savings and investment. The upper-middie class in both countries could
therefore be seen as having an incentive to invest in physical rather than human capital, due to
high positive ETRs on human capital. With the higher marginal tax rates in Canada, high-income
earners can be expected to invest less in physical capital. So while middle to upper-middie
income Canadians have an incentive effect that encourages investment in physical as opposed to
human capital, this result may change when personal investment income becomes taxable.*

It is also important to realize that whether or not people have an incentive to invest in
human as opposed to physical capital does not necessarily determine which country will be more
human capital intensive. Again, the reason is due to migration. While there may be an incentive
to invest in physical capital at the individual level this result may be eroded at the economy level
because physical capital can move to a more favorable tax environment. This presents an
interesting dilemma for Canada in particular. For instance, it might be that Canadian policy is
encouraging a physical to human capital ratio that is too low, which could be contributing to our
lag in productivity growth in the economy, while at the individual level distorting investment
away from human capital. Combine this with the fact that investment in Canadian businesses has

been relatively low over the last decade and Canada’s position becomes even less favorable.

** This has to do with the fact that roughly 70% of personal investment income in Canada has been calculated to be
tax-free (Poddar and English, 1999).
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2.6 CONCLUDING REMARKS

This paper has shown how the incentive to invest in human capital can be assessed using
effective tax rates (ETRs) and subsidy rates (ESRs). The approach was illustrated for
undergraduate university education in Canada and the United States by way of the 1998 Survey
of Consumer Finances and Current Population Survey, respectively. Our results have
concentrated on the relative magnitude of ETRs and ESRs in Canada and the U.S., as well as the
incentives for recent graduates to migrate.

We have seen that ETRs vary considerably among individuals and can be quite large.
Results show that Canadian students face much higher ETRs than their American counterparts.
Canadian students also face greater incentives to migrate after graduation. Both of these facts are
lessened when the expenditure system is taken into account. ESRs counteract the disincentive
effect created by the tax system and promote human capital investment. Canadian males tend to
face higher ETRs than females due in large part to higher earnings. This latter result may help to
explain why we have seen lower male/female ratios in university and college enrolment.

While lower ETRs are beneficial from the standpoint of creating greater incentives to
invest in human capital, we have shown that a reduction for its own sake is not the best policy.
Policy initiatives aimed at reducing taxation of returns to education, as opposed to increasing the
benefits to the student while in school (e.g. tuition credits, education amounts), are far more
promising. While both policies unambiguously reduce ETRs, the latter has no effect on
emigration decisions. Furthermore, policy initiatives designed to increase the benefits of the
student while in school may cause more harm than good if such benefits are enacted without any
subsequent relief on returns. The reason is that such policy only enhances the benefits of

migration. Should the government find policies designed to lower the taxation of returns
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unpalatable, cross border migration will continue at a rate equal to the elasticity of migration

2! What this means for Canada’s long term economic position

with respect to the tax differential
remains to be seen.

Over the last several years Canada and the U.S. have made some significant changes to
higher education. Whether these changes come on the expenditure side in the form of less
funding for institutions or on the tax side their effects are complex. While tax credits have been
made more generous in both countries, tuition and other direct costs to education have been
rising. These changes have opposite effects on human capital ETRs and would seem fo indicate a
somewhat counter productive human capital policy. Perhaps the most important policy change in
Canada and the U.S. is the reduction in marginal rate structures for income tax. The changes
while undoubtedly leading to a reduction in observed ETRs and increasing the incentives to
invest in human capital have but one problem for Canadians. The parallel reduction in MTRs by
the U.S. will unlikely impact migration decisions to any great extent.

While the empirical analysis focused on the PIT, many other taxes have an effect on
human capital ETRs as well. For example, payroll taxes in Canada have a much lower earnings
threshold at which marginal rates go to zero, which offsets the effects of the graduated marginal
rate structure for income taxes. Since rates in Canada are lower than those of the U.S. they tend
to offset income taxes to a greater extent and reduce ETRs more. Sales taxes are also much more
important in Canada than in the U.S. The greater reliance in items such as the broad-based goods
and services tax as well as provincial taxes, all result in greater ETRs in Canada. We also talked

about how student loans affect the results. Through the use of illustrative calculations we showed

that the tax credit provided for interest on student loans is in fact not as valuable as the credit for

31 YWhat this rate is exactly is a good question for future research.



81

direct (;m-@f-pocket expenses. The credit for out-of-pocket expenses leads to a larger reduction
in ETRs, than the interest credit.

While ETRs have been used to study the incentives on physical capital investment
created by the tax system, the work on human capital investment is in its infancy. This study has
attempted to shed some light on tax side incentives for investing in human capital in Canada and
the United States by examining cross border migration and domestic investment decisions. The
insights in this paper provide only a small glimpse into the research possibilities. More work is
needed on the incentive effects of additional forms of taxation and different types of human
capital accumulation (e.g. OJT, College, Vocational programs, etc.). Disaggregation by field of
study or program would also prove useful, since it would allow a more accurate assessment of
how different students are impacted by the tax system. Finally, how the earnings of private
university students compare with those of public university students in the U.S. would allow a

more accurate depiction of how ETRs vary among these individuals.
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APPENDIX ZA
In this section we work through the derivation of the illustrative equations. The derivation
follows closely that of Collins and Davies (2001). We start by assuming the length of schooling
is just one year, ¢ = /. The calculations are first performed for the gross-of-tax rate of return and

then repeated for the net-of-tax rate of return. Including loans in (2), the IRR equation, we find,

T *® -

(E,-E)-C, -il,
Al Pt
(AD) ; (1+rj)1

=0.

Moving all the ¢ = / terms to the LHS results in,

iL,

-1

(A2) E'-E +C -1 = T_E‘__EL‘.*;
o (1+7r)

Notice that since our education program lasts only one year that direct costs, C, appear only on
the LHS of (A2). Forgone earnings are represented by E; - E,, while the RHS is the future
value of the earnings increment. The interest rate 7 is assumed to be constant and Z represents
student loans. iL is loan repayments.

Assuming that the yearly benefits of additional education and cost of student loan

repayments are constant and that T is large, we can write (A2) as,

r e
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where we adopt the subscript s and w to denote the periods for school and work. Rewriting (A3)

in terms of , we find

apy g oo BemEu-ily  EI-i
AD 7= E i C L FE1C-1L

where E7 is the eamings increment and FE is forgone earnings. Performing the same calculations

for after-tax returns and assuming that tax rates are constant with 7, 2 7_, we get

(B, - EJ-1,)-i(l-1,d)L,) EI(-t,)-i(l-7,d)L)
=B -EN1-1)+C.- A - L FE(l-1)+C-L-4

(A5)

where 7, and 7 are, respectively, the marginal tax rates on labour (i.e. earnings increment) and

forgone earnings, A4 1s the credit provided for direct out-of-pocket expenses for education, and d
is the deductibility of interest paid on student loans. If we have full deductibility, then d = 7 and

interest is deductible at the marginal tax rate on labour income r,,. We parallel this with the
deductibility of direct costs for education, which we assume is 4 < 7,C . If we have full
deductibility of out-of-pocket expenses then A = r C. Replacing (A4) and (AS) in our ETR

equation we can write,

r, (1- m)El - i(1- rwd)L} ( FE+C- L)
A TR=1--"=1-
(AS) £ ¥ ((1—¢5)FE+C—L—A El-ilL

4

It is (A6) which provides us with the illustrative capabilities presented and discussed in the

paper.
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3.1 INTRODUCTION

The purpose of this paper is twofold. First, it is intended to show the impact that the
current tax structure in Canada has on individuals’ incentives to invest in different fields of study
at the university level. To do this effective tax rates (ETRs) and effective subsidy rates (ESRs)
by field of study are calculated. Second, it is to examine the impact that deregulation of tuition
fees in particular disciplines or programs has on individuals’ incentives to invest. To this end we
concentrate on three of the top business schools in Canada.’

The issues of taxation and fee deregulation at the university level bring up a number of
interesting questions. For instance, is the taxation among different disciplines uniform? If not,
what impact does this have on issues like brain drain? In terms of deregulating tuition fees, has
this policy had the intended impact it was designed to have? That is, has it been able to lower or
maintain enrolment in order to keep class sizes down? Are people who are admitted to these
disciplines “better off” in the long run then they otherwise would be? What is the impact of
higher tuition on males and females? Are both impacted equally or is one sex more adversely
affected than the other?

Effective tax rates are the proportional difference in before and after-tax rates of return.
While they have been used to study investment behavior in all kinds of physical capital, the use
of ETRs to study investment decisions in human capital has only recently begun to take shape
(see Collins and Davies, 2002). This is somewhat surprising due to the overall impact that human
capital investment has on the economy. Both the externalities arising from the accumulation of

human capital and its impact on growth and innovation have been studied extensively (see, for
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example, Davies, 2002; Barro ai:nd Sala-I-Martin, 1995). While the framework developed in this
paper is used to examine the incentive effects of investing in a university education for different
fields of study, there is a wide range of possible extensions. We discuss some of the more
pressing issues later in the paper.

While previous studies have shown the impact of the tax structure on individuals’
incentives to invest in a university education nationwide (see, e.g., Collins and Davies, 2002),
none have disaggregated by field of study. By disaggregating we can get a sense of how different
fields are treated. Individuals in different fields earn at different levels. Given the graduated rate
structure on income this means that certain fields of study will be treated differently. Likewise,
different fields charge different tuition and fees. Similarly, some fields are harder to get into then
others. Therefore, students in particular disciplines may be of higher quality or ability. If people
in particular fields are more able than others, then the earnings premium in different fields may
be partly the result of ability; the degree may act as a signal to employers. If “higher quality”
disciplines (like top ranked versus lower ranked business schools) act as better signals, then even
higher earnings premiums may result. If true, then this may offset the recent trend of some
schools that are charging high tuition.

Like their physical capital counterpart, ETRs on human capital are nonuniform. Findings
here show that they vary depending on whether the student is male or female and what discipline
they are in. As with past studies, female rates of return are found to be greater than males. This is
a result of the larger earnings increment that exists between female high school and university
graduates. Males face higher ETRs than females, due to higher marginal tax rates on income.

Female ETRs average 11.7%, while males average 13.4%. When the expenditure side is taken

! The three schools are: The Richard Ivey School of Business {University of Western Ontario), The Rotmann School
of Management (University of Toronto), and Queen’s School of Business (Queen’s University).
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into account and the rnef effect of both taxation and expenditures caloulated, the findings support
an education system that promotes investment in all major fields of study at the university level,
with the largest support going to the health related disciplines. The least support is to social
science and commerce fields, which may explain why many business schools lobbied for the
deregulation of fees in Ontario in the late 1990°s.

In 1998 in Ontario the Tories permitted some programs at Ontario Universities to
deregulate their tuition fees. As a result, certain disciplines (e.g. Engineering, Computer Science,
and Business) are now charging tuition that is far higher than that faced by the average university
student. Previous studies have shown the impact that increasing tuition has on rates of returns
(see, for example, Vallaincourt and Bourdeau-Primeau, 2002). These studies find that despite
large, hypothetical increases in tuition, investing in a university degree remains an attractive
option for many students, given the high rates of return. While interesting, little of the work has
taken into account the impact of the tax structure on these disciplines in conjunction with the
added tuition hike. Fields that were once high return fields may not be so as a result of
deregulation. The findings here support this latter view. For instance, students at one of the top
three business schools in Canada would have to make an earnings premium of between 16 —
39%, depending upon whether they were male or female and what school they attended, in order
to have the same rate of return as prior to deregulation. In other words, these students would
have to make 16 — 39% more than the average business graduate if they wanted to get the same
rate of return on their degree as they had before the rise in tuition levels. With no such increase,
the rate of return to an undergraduate business degree would dominate only that of a humanities

degree.
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An additional dilemma for Canadian policymakers is that the profitability of obtaining a
university degree in Canada increases dramatically if students choose to migrate to the United
States after they graduate (see Chapter 2 of this thesis). We show that education policy,
combined with tax structure, may be a coniributing factor to the brain drain phenomenon
witnessed in Canada.

The rest of the paper is organized as follows: Section 3.2 examines the methodology used
to calculate rates of return and effective tax/subsidy rates; Section 3.3 looks at the impacts that
taxation has on individual incentives to invest in different fields, while Section 3.4 looks at the
field of business and assesses the impact that deregulation of fees has had on students; Finally,

some concluding remarks are offered in Section 3.5.

3.2 METHODOLOGY

Background

A number of studies have looked at the returns to education and tuition policy in Canada
(see, for instance, Rathje and Emery, 2002; Vallaincourt and Bourdeau-Primeau, 2002). While
interesting, there has been no account of the impact of the tax and expenditure systems on
individual incentives to invest in a university education. Many of these studies look solely at
rates of return, public (or social) and private. The issue here is that returns tell only part of the
story. It is the intent of this paper to extend the previous analyses in an attempt to provide a more
comprehensive look at higher education in Canada. To this end we examine both the taxation and
expenditure systems in conjunction with one another. This permits a better overall picture of
education policy as it pertains to university students, since it allows us to note the impact tuition

hikes have on the university education system as a whole. To accomplish this, we calculate
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effective tax rates (ETRs) and effective subsidy rates (ESRs). The difference will provide an
overall assessment of tax and expenditure effects on the incentives to take higher education in
Canada.

While effective marginal tax rates (EMTRs) have been used to study a wide range of
investment opportunities in physical capital, the study of ETRs on human capital has only
recently begun to take shape (see, e.g., Chapters 1 and 2 of this thesis; and Mintz, 2001). The
distinction between the calculation of EMTRs for physical capital and ETRs for human capital is
that the lumpiness of human capital investments tends to matter, unlike for physical capital, as
explained below. Therefore, we are not necessarily measuring the marginal investment in human
capital per se, but rather the next level of the investment. For instance, the move from middle
school to high school or from secondary schooling to post-secondary education.

While the problem of measuring effective tax rates on human capital is formally the same
as that for physical capital, there are measurement issues that make a different approach
necessary in practice.2 In the case of physical capital one can make plausible assumptions about
the rate of return to a hypothetical marginal investment based on observed asset returns in capital
markets. For human capital rates of return are not directly observable. For physical capital the
fact that real-world investments are typically lumpy does not affect the resuits. Corporate taxes
are levied at a flat rate, so the estimated effective tax rate does not depend on the size of the
investment. For human capital the most important tax is the personal income tax, whose

graduated rate structure makes the effective tax rate depend on the scale of the investment.

? The problems faced when dealing with human capital are quite different than in the study of physical capital. For
example, in calculating EM7R's for physical capital one must specify a scenario concerning the determination of
market rates of return. It might be assumed, for example, that Canada is a smali player in a perfectly competitive
world capital market. In order to pay the world interest rate, 2 corporation would have to earn a gross rate of return
on 2 debt-financed project sufficient to pay both tax and interest at the world rate. By observing market rates and
tax parameters one can infer the before-tax rate of return on a marginal investment. The afler-tax return is then
found by deducting all taxes. As we shall see, the procedure for human capital is quite different.
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In the past, changes in tuition have been examined for their impact on rates of return. «H
the rates of refurn remain higher than the next best alternative, previous studies, like those
mentioned above, assume that the increase can be justified. The methodology employed here
allows for a more detailed interpretation of the deregulation of tuition fees. Rather than ook at
hypothetical increases across all disciplines, we examine the actual results post-deregulation. Qur
assessment of the overall impact on the education system is based on rates of return, to provide a

point of comparison with past studies, ETRs and ESRs.

Regression Equation, ETR and ESR Calculation
We examine six undergraduate fields: Humanities, Social Sciences, Commerce, Natural

Sciences, Engineering, and Health Sciences. A description of each field is provided in Table 3.1.
[Insert Table 3.1 Here]
Using the regression results in Vallaincourt and Bourdeau-Primeau (2002) - - henceforth VB - -

which are based on the 1996 Census, we are able to compute lifetime earnings per field of

study.” In their study VB use the standard semi-logarithmic regression equation:

In(earnings) = f, + (,H1 X Age)+ (;’}2 X Agez)+ {Z B, x Fields+ Y. B, x Fieldsx Age}

3Fora description of how this is done, the reader is directed to Vaillancourt and Bourdeau-Primeau {2002).
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to compute earnings over the lifecycle. To calculate our c;mmerfactual we use the relationship
between age and age squared to compute high school earnings and the entire equation to
compute earnings by field of study. The difference between these two is the earnings increment.
‘We calculate this for each field and for each age. The findings are then used to compute internal
rates of return and ultimately ETRs and ESRs by field of study. VB’s data on tuition, fees and
public expenditures are also used for the calculation of our counterfactual (i.e. before
deregulation).”

Suppose that an individual aged ¢ is planning to engage in a program of education that
will take m years of study. We will ﬁssume that after this program is completed the individual
will stay in the labor force until age 7. Students may continue to earn while going to school.
Their wage rates can vary over time, perhaps increasing while they are still in school, and Iikely
rising in real terms over much of the lifetime after graduation. Actual earnings before-tax are

given by E,, which is the product of the wage rate and hours worked. Earnings before-tax in the

absence of the educational program would have been £, , where we assume that E; < E, in the

T - m years after graduation. Forgone earnings costs of education, FE,, are thus E; - E, in the

first m years. In addition to these costs, there are private direct costs of education, C; .

The gross private rate of return, ¢, solves the equation:

* For regression results and taition values, the reader is directed to Vaillancourt and Bourdeau-Primeau (2002).



92

By replacing gross-of-tax variables in (1) with after-tax variables the net after-tax rate of return,
7y, may be computed.
The £TR for human capital is simply defined as the proportional difference between

gross- and net-of-tax rates of return to a program of study:

This definition, which is built on the use of internal rates of return, follows the
methodology applied in computing £7Rs on personal financial assets by Davies and Glenday
(1990).

By replacing private costs with public costs, C?, we can use (1) to compute the public

rate of return, ,. Given r, we can define the effective subsidy rate (£SR) on human capital:

Whether the tax and expenditure systems combined have an incentive or disincentive effect on
human capital investment can be investigated by computing the net effective tax rate on human

capital, ZTR — £ESR. Through the use of these three equations, we are able to get an overall

® An alternative is to define the ETR as the ratio of the present value of net taxes on labour income over the lifetime
to the present value of lifetime earnings (see Mintz, 2001). While the two approaches will often produce similar
results, this is not always the case. We prefer the approach followed here in part because it does not reguire any
assumption 1o be made about individuals' discount rates.
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picture of the incentives to invest in different fields of study, as well as the impact of

deregulation.

33 TAX IMPACTS ON INCENTIVES TO INVEST

Tables 3.2 through 3.4 illustrate the overall impact of Canada’s education system on
individuals incentive to invest in a university education. In Table 3.2 we see that female rates of
return are higher than male in all disciplines, except for engineering. The male/female wage gap
is sufficiently large in engineering to make the rate of return lower for women. While the
Female/Male ratio has been rising over the last number of years at universities, when broken
down by field, men still predominantly choose engineering; historically, this has also been the
case. The result is that males predominantly hold many of the high paying senior positions.
Therefore, the earnings increment for men, that is the difference between high school earnings
and university earnings, is greater. Large enough, in fact, to override the disincentives created by

the higher marginal tax bracket male earners find themselves in.

[Insert Table 3.2 Here]

The opposite can be seen in health science. Historically, women have tended to hold
these positions and, as such, are in the higher paying jobs; this results in a higher earnings
increment and an increase in rates of return. Once again, the disincentives created by the
progressive income tax system are not enough to offset the income differential between health

professionals and high school graduates.
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More importantly, table 3.2 shows that effective tax rates do not vary greatly across
disciplines. This is particularly interesting since each field has different earnings potential. For
instance, commerce and engineering graduates tend to have higher paying jobs, on average, then,
say, humanities or social science graduates. This would tend to push individuals in these fields
into higher tax brackets due to the graduated rate structure on income. Surprisingly, the higher
rate of taxation, combined with the higher tuition business and engineering students face, is not
enough to cause the ETRs to be exceedingly higher.®

Males face higher ETRs in all disciplines, than females; as a result, they face greater tax-
side disincentives to invest in a university education. The disincentive is so large that it actually
increases the financial incentive for men to seek alternative job opportunities in the United
States. As seen in Chapter 2 of this thesis, university graduates have large tax-side incentives to
extend their job search to the United States. Not only is this due to the larger earnings potential,
but also the more liberal tax treatment on labor income. The U.S. system is flatter (i.e. less
progressive, with more liberal itemized deductions) than the Canadian. Given this, net rates of
return are depressed greater in Canada. The result is a larger gap between net and gross rates of
return and higher ETRs. How this contributes to the brain drain in Canada is something that
deserves further exploration.

Of course, the tax system is only half of the education puzzle; there is also the
expenditure side. The education system in Canada is heavily funded and this is illustrated in
Table 3.3. Public rates of return, which are those that take into account public funding per full
time equivalent student, are remarkably lower than gross or net private rates. This leads to

exceptionally high effective subsidy rates (ESRs) for all fields.

 We will see that this is not the case when we consider deregulated tuition values.



95

[Insert Table 3.3 Here]

An interesting result is that unlike the ETRs, the ESRs are highly nonuniform. Those
disciplines which require labs and research facilities, such as engineering and health programs,
receive disproportionate funding, compared to those that do not, such as the social sciences and
commerce. This imbalance is one element in the argument that deregulation of tuition fees in
certain fields, such as commerce, is needed. Deregulation counteracts the funding formula of the
government, in terms of the amount that can be spent per student, by replacing the missing public
contribution in under funded areas by private contributions. Another reason for deregulation,
which we will have more to say about later, is the higher expenditure on professors’ salaries in
certain fields, like business administration. Higher salaries are required, in part, to compensate
for higher market value of professors. Without deregulation, universities argue that students
suffer due to retention and recruiting problems of high quality professors.

Another interesting result in Table 3.3 is the greater subsidy rate for females as opposed
to males. Combined with lower ETRs and higher rates of return, this may account, in part, for
female/male ratios rising over the past number of years. The largest difference between male and
female subsidies is in the engineering field — a field that is predominantly male. The higher
subsidy per full time equivalent female counteracts this latter fact by increasing the incentives for
females to choose engineering. Whether by design or by accident, this policy seems to have
positive repercussions.

To get a full picture of the education system in Canada we calculate the ner ETR, which
takes both the subsidy rate and rate of taxation into account. These results are presented in Table

3.4. Not surprisingly, given our previous findings, the net ETRs are nonuniform. The ESR



96

overrides the ETR, leading to negative net ETRs. The result is that the Canadian education
system tends to promote investment in university for all fields. The fields that face the highest
overall incentives are the ones that receive the highest funding from the government

(engineering, pure sciences, and health).

[Insert Table 3.4 Here]

The results bring up some interesting policy issues. While it is true that some disciplines
require more money to conduct labs and run research facilities, these fields are often the higher
return fields. Witness the fact that both males and females have their highest retums from the
engineering and health related fields, respectively. Without commerce, the three fields with high
costs for labs and research facilities would rank 1-2-3 for both males and females. Given the
return on their investment, it would seem that these students are in a position to incur additional
direct costs to education and still receive a rate of return above and beyond many other
disciplines. Does this justify deregulation?

One problem with the above argument is that, as mentioned, these fields already receive a
disproportionate amount of government funding. Allowing them to deregulate fees, without
changing the funding formula, would seem to be benefiting the “rich” programs (highly funded
fields) at the expense of the “poor” programs. Then there is the issue of enrolment and job
opportunities.

Engineering graduates, for instance, typically earn more than, humanities graduates. Does
that make them more valuable? In terms of market value, the response would seem to be yes.

But, is market value the appropriate unit of measurement here? Do humanities graduates bring



something to the economic {able that graduates in other disciplines do not? Studies would seem
to indicate that degrees like humanities and fine arts have large external benefits (Rathje and
Emery, 2002). The tricky part comes when deciding how to incorporate these findings into the
funding formula of the government. Few would argue that a world full of engineers, devoid of
artists, would be a good thing.

One dilemma is that health related disciplines also have high rates of external benefits.
From Table 3.3, we see that the health field also receives the highest amount of subsidization.
Few would argue that this latter fact isn’t justified by the former. Engineering, on the other hand,
while contributing to growth and innovation, does not have the same external benefits (Rathje
and Ember, 2002).” Of course, we are talking about the undergraduate level. At the graduate
level, external benefits of engineering, like many other disciplines, rise. Does this justify the
increased funding? Unfortunately, an answer to this question is beyond the scope of this analysis,

but nonetheless, would prove fruitful for further study.

3.4 DEREGULATION OF FEES: INTENDED AND UNINTENDED CONSEQUENCES
The Case for Ontario
In 1998 in Ontario the provincial government permitted some programs (e.g. engineering,
computer science, commerce, etc.) at Ontario Universities to deregulate their tuition fees; as a
result, certain disciplines are now charging tuition that is far higher than that faced by the
average university student. Studies have shown that increasing tuition, while having a negative

impact on returns, would still not make other means of investing more atiractive (see, for

7 This is not to say that engineering is without external benefits. According to endogenous growth literature, or at
least one strand of it, emphasis is placed on the spillover effects of human capital, technology adoption, etc. Often
the percentage of engineers in a country’s population is one of the most important determinants of the rate of
technological adoption.
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instance, Siaéer, 1994; Rathje and Emery, 2002). These previous studies have not taken into
account the impact of the tax structure on these disciplines, let alone in conjunction with the
added tuition hike. More to the point, fields that were once high retumn fields maynotbesoasa
result of deregulation, which raises the question of why so many students continue to enroll in
these programs.

Proponents of deregulation argue that increasing tuition fees in certain disciplines is
necessary to maintain class size and quality of education. Provincial funding cuts in the 1990’s
also made finding other sources of revenue a priority for certain fields; namely, the fields where
market value of professors is high. In this section we address deregulation five years after its

inauguration in an attempt to determine if it has had its intended effects.
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Figure 3.1 shows full-time enrollment figures in three of the main deregulated fields:
Business, Engineering, and Computer Science. As we see all three fields see an increase in
enrollment numbers after 1997. The threat of larger tuition fees seemed to have little effect on
the graduating classes of 1997 and 1998.

The increase in enrollment comes even as tuition and fees in these programs continue to
rise. Of course, the rise in enrollment may not spell the end of manageable classroom sizes. It

could be that more sections of the same course are now offered. Higher tuition fees may also
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permit the hiring of more professors. Therefore, to draw any conclusion about deregulation based
on enrollment numbers alone would be unjustified.

Unfortunately, the data do not support the latter view. Table 3.5 shows that during the
1990°s the student teacher rafio rose. This means that per full-time equivalent student there were
less teachers to go around or, put differently, the hiring did not keep up with the increase in

enrollment,

Table 3.5
Student/Teacher Ratios, 1990-1999

Year Ratio
1990 18.0
1991 19.1
1892 19.6
1983 19.7
1994 20.1
1995 20.1
1996 21.2
1997 21.4
1998 21.4
1999 221

Source: Council of Ontario Universities

An Examination of Three Top Canadian Business Schools

We now turn our attention to the case of Canada’s top three business schools: Queen’s
School of Business (Queen’s University), The Richard Ivey Business School (University of
Western Ontario), and The Rotman School of Management (University of Toronto). Tuition in
the deregulated fields is roughly 200% greater for students admitted to a 4-year honors program
in business, than the tuition fees that the majority of students are facing. This can mean tuition in
excess of $15,000 for one year of education. Does the selective nature of these programs ensure a

return high enough to offset these high tuition fees? To this end, what type of “income premium”
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is required to return the rate of return to its pre-deregulation value? Finally, given deregulation,
does it pay for students to invest in a business degree over other fields? We address these
questions below.

Our selection of these three business schools is based on rankings in magazines such as
Business Week and the Financial Times. As Table 3.6 shows, these universities are in the top
echelon in Canada. On the international front, a recent survey by Business Week places Queen’s
2" among international business schools (i.e. business schools outside of the U.S.), while
Western ranked 6™ and Toronto 5. It should be pointed out that while researchers are currently
studying the importance of such rankings in the selection process of students, we make no such
claim. Our selection is simply based on the fact that these three schools rank the highest for the
field of business in Canada in recent surveys. Whether or not students are of better quality, or the

rankings lead more able students to choose these schools is left for future research.

Table 3.6
Ranking of Top Three Business Schools

Business Week Financial Times
School int Bus Schools MBA
2001 2003 2002 2001
Western 6 22 18 19
Toronto 5 21 31 46
Queen’s 2 40 46 87

Using the latest information on tuition and fees, table 3.7 shows estimated net rates of
return for students in these business schools. The high tuition fees result in a drastic reduction in
rates of return for all students. The drop is so large that all other fields, except humanities,

strictly dominate a business degree from these three schools. That is, all fields of study, besides



102

humanities, yield higher rates of return than does a business degrees from any of the three top

business schools.

[Insert Table 3.7 Here]

The rates of return are calculated using mean earnings of all 4-year business degree
graduates. Some would argue that this logic is flawed, since higher quality business schools
typically have better students; as a result, this may lead to greater possibilities after graduation
and higher salaries. With this in mind, we calculate a quality premium, which is the loss in rates
of return as a result of going to these schools, as well as an income premium. The income
premium is based on a required increase in mean earnings of top business school graduates, such
that their rates of return are returned to their original levels (i.e. pre-deregulation numbers).

The quality premium is calculated by taking the difference between the pre- and post-
deregulation rates of return for business school students. The quality premium for females is
higher than it is for males. Higher tuition and fees have a greater impact on female rates of
return, than on males (see Chapter 2 of this thesis). While the quality premium has a negative
impact, one cannot discount the possibility of increased eamings as a result of attending one of
these three schools. Therefore, students may in fact be better off, even in the face of exceedingly
high tuition.

Of the three schools in our study students at the University of Western Ontario, the
school with the highest tuition and arguably the school with the best reputation among business
schools, must have the highest income premium if they are to realize an overall monetary

benefit. The income premium for these students is 39% for females and 23% for males. Students
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at business schools at Queen’s and Toz;onto face roughly the same income premium of 28% for
females and 16% for males. Are these increases in income likely? If students at these schools are
the “cream of the crop” then their income after graduation may indeed be higher. The question
then arises, how much of this increase is due to ability and/or how much of it is the “signal”
provided by their place of study? If it is simply ability, then these students would be better off
studying business at a different school. It if is the signal, then, providing the income premium is
large enough, deregulation would appear to be justified from an equity standpoint. Whether or
not deregulation can be justified from an efficiency standpoint would be an interesting question
for further research.

While it is interesting to discuss income premiums and examine changes in rates of return
due to increased tuition, the real benefit of the methodology laid out in the beginning of this
paper is the fact that we can study the taxation and expenditure implications of such an increase.
In Table 3.8 we see a reduction in gross rates of return, as well as net rates of return for all
students at these three business schools. The proportional difference between gross and net rates
of return is also increased due to the impact that an increase in tuition has on net rates of return
(see Chapter 1 of this thesis). The result is a larger effective tax rate for males and females,
compared to our base case. Therefore, not only are these students facing much higher tuition than
that of the average student, they are also subjected to greater disincentives on the tax side to

invest in the education in the first place.

[Insert Table 3.8 Here]
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On the expenditure side, the increase in tuition has resulted in a reduction in the subsidy
rate per full time equivalent student. The rise in ETR and fall in ESR, increases the disincentives
for students to invest in a business degree; this is seen through an increase in net ETRs. The
changes also lead to greater incentives for students to seek employment elsewhere upon
graduation.

With a more progressive income tax system in Canada than the U.S., graduates are
somewhat at a disadvantage when compared with their American counterparts. Often higher
paying jobs in the United States are to blame for graduates leaving the country, but as we see
here the tax system may also be to blame. Even in the face of purchasing power parity, students
in Canada would still find it worthwhile to move to the U.S. (see Chapter 2 of this thesis). Not
only is there a more mildly progressive income tax, but many other tax breaks also exist, making

the U.S. a very attractive destination for many graduates.

3.5 EDUCATION POLICY IN CANADA

In the face of rising costs to education, tuition deregulation, double cohorts, rising
participation rates, recruiting and retention problems of quality professors, the post secondary
education system in Canada seems to be in a state of perpetual flux these days. In this section we
address some of the issues in more detail and offer some guidelines for dealing with them.

With rising costs to higher education in Canada more people have started {o take
advantage of registered education savings plans (RESPs). RESPs allow people to save for their
children’s education by earmarking money that is to be spent on education alone. This plan
works in much the same way as RRSPs, with a few fundamental differences. The first, is that

money being put into the plan is not tax deductible, but withdrawals are tax free. Therefore, these
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are much the same as Roth IRA’s in the United States. To encourage the use of RESPsas a
means of saving for education, the government in Canada initiated a subsidy scheme called the
Canada Education Savings Grant (CESGs). This program provides people with a grant of 2% a
year on the money they place in the RESP, up to a maximum of $400.

While the use of RESPs has increased in recent years due to this initiative, the
participation rates have been somewhat skewed. The problem is that those in the upper income
brackets have had the greatest participation (see, e.g., Milligan, 2002). Those that can afford to
pay for their kids to go to school are the ones being subsidized. If the system was designed to
help alleviate the burden of paying for higher education on all families, then it would appear to
be a success for the wealthy. But, if it was designed to make education more attainable to the less
well off, then it would seem that the program needs to be reevaluated.

In any event, the use of RESPs, with the help of CESGs, does indeed increase the
incentives for investing in higher education (Collins and Davies, 2002). Ignoring any sort of
equity argument, results show that the program can indeed combat rising education costs. If costs
continue to rise, an increase in the CESG, either in absolute terms (i.e. increasing the $400 limit)
or in percentage terms (1.e. increase the 2% grant) would be a wise consideration.

It should be mentioned that families are also capable of withdrawing from their RRSPs to
pay for education. The tax free withdrawal can be made to pay for the education of a child, but
must be repaid within 10 years. If so, then no tax will be charged on the withdrawn funds. The
benefit of using a RESP to pay for a child’s education over an RRSP is clear; the CESG is only
applicable to the RESP, not the RRSP. Even if the child chooses not to go to school, money put
into the RESP is not lost, since it can be transferred to an RRSP, with the appropriate deductions

made for the grant and any interest accumulating on the grant.
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Previous studies have attempted to justify increases in tuition from that of potential
earnings. The higher the potential earnings in certain disciplines, the higher the tuition. Likewise,
if there are any capacity constraints, then these disciplines should also be considered for
increases in tuition. If we ignore migration effects and substitutability, then fields with a limited
number of spots will tend to realize an increase the overall rate of return to the discipline simply
because labour market supply is now limited.

This argument for increasing tuition is a slippery slope. While proponents of deregulation
in Ontario used capacity constraints, or something quite similar, in their arguments enrollment
numbers continue to rise. The problem is a lack of incentives for universities to commit to the
limited enrollment numbers. That is, there is a time consistency problem. The reason, is money.

If they commit to their limited enrollment number, in an attempt to keep class sizes
doWn, universities forgo tuition revenues. Providing they have the space, universities would like
to have as many students as possible in these programs to increase their revenues. This is what
appears to be happening. Figure 3.1 shows a rise in enrollment numbers in computer science,
engineering and business programs in Ontario, since deregulation. Table 3.2 shows that class
sizes have also been getting larger in general. The funding cuts of the government may be
driving universities to seek extra funding from deregulated fees, but the fact remains that one
intention of deregulation was to limit class size and this appears to be taking a back seat to the
possibility of increased revenues. Therefore, arguments based on capacity constraints, while
theoretically sound, do not appear practical in the current market context.

Finally, with increased costs to education, student loans have become increasingly
important. Participation rates in student loan programs in Canada have been rising in recent

years, as has the amount of student debt upon graduation. In the current education system,
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deregulation of tuition fees will only exacerbate these facts. Many people look at the rising
participation rates and increased debt loads as a potential problem for graduates, but is this
necessarily so?

Using the same methodology, Collins and Davies (2002) compute ETRs of males and
ferales with Ontario student loans and Canada student loans. They find that student loans
decrease the disincentive effects created by the tax system to invest in a university education,
while increasing rates of return. The reason is that student loans spread out the repayment period
and, more important, are interest free while the student is in school.® With the recent addition of

interest repayment of student loans being made tax deductible, students are even better off.’

3.6 CONCLUDING REMARKS

We have gone beyond previous studies on university education in Canada, which simply
look at rates of returns, to illustrate the impact that rising costs have on individuals from a
taxation and expenditure perspective. While there is the inevitable reduction in rates of return,
there is also the increase in effective tax rates and fall in effective subsidy rates, which lead to a
reduction in incentives for Canadian students to invest in a university education. There is also the
increased possibility that these students will look for work elsewhere after graduation to realize a
higher payoff on their investment. This type of behavior is consistent with the brain drain
phenomenon.

We have also shown that deregulation of tuition fees has caused previously high return
fields to be surpassed by all other fields in this study, except for humanities degrees. While we

concentrated on 4-year business degrees, the same conclusion would likely apply to other

¥ The student must maintain full time status.
® Collins and Davies (2002) found the effect of this to be rather small, but nonetheless positive.
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disciplines where tuition fees have been deregulated, e.g., engin‘eering and computer science.
Unless these fields have a high earnings premium, that is earnings over and above the mean
university student, then these students will find it worthwhile to pursue education in an
alternative field. Results showed that the earnings premium would have to be approximately 32%
for females and 18% for males (on average) for 4-year business degrees to be as profitable as
they were prior to deregulation. The lack of a sufficient earnings premium also makes migration
a more attractive option.

The use of effective tax and subsidy rates to measure the incentives for university
students to invest in alternative fields of study has shed new light on policies surrounding
Canada’s universities. With rising tuition fees for the average student, combined with
deregulation in certain fields, many fear that Canadian universities are moving towards a system
more like the United States. This has lead to a number of critiques about higher education in
Canada, but as we have shown, these arguments are sometimes without merit.

Critics claim that, as a result of the current system, students are taking out more and
bigger loans in order to take part in higher education. While the participation and loan numbers
have been increasing in recent years, studies have shown that this isn’t necessarily a bad thing
(see Chapter 1 of this thesis). Students, who are participating in student loan plans, tend to have
higher rates of return and lower net ETRs. The reason for this result is primarily due to the
interest free status enjoyed by students participating in student loan plans. The unfortunately
reality is that if students are ineligible for student loans, which they may be as a result of their
parents’ income, then this result falls apart. Fortunately, research has shown that credit
constraints do not appear to be as big a problem as previously thought (Cameron and Heckman,

1998). Recently there has also been talk about revamping student loan plans in Canada. It would
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be interesting to see if pmpo%ed plans, like income contingent student loans, would yield similar
or, perhaps, more favorable results.

Capacity constraints have also been argued as a reason for increasing tuition (Smith,
2002). Proponents argue that spots in certain programs are best kept limited. Students get more
individualized attention, due to smaller student teacher ratios, they feel less intimidated to ask
guestions, and are able to become acquainted with their fellow classmates more easily. If
capacity constrained programs are to maintain the high quality that students have come to expect
then increasing tuition is a necessary evil. But, as we have shown and as economic theory
predicts there can be a commitment failure among these so called capacity constrained programs.
Once they are able to charge higher tuition fees, the lure of higher revenues from increasing
enrollment numbers is often too great. In the end, they end up increasing their enrollment by
offering larger classes, if possible, or more sections of the same class.

This study has attempted to show how the incentive effects of different fields of study are
affected by the tax and expenditure systems in Canada. We have also attempted to explain the
role of deregulation, by way of reference to top business schools, in a much more comprehensive
manner then previously done, but more work is needed. It would be interesting to see the general
equilibrium effects of policy changes. While this study has been able to capture more effects than
its predecessors, much remains unanswered and which can only be answered with a general
equilibrium model. The role of externalities in the different fields of study would also be
interesting to explore. If “higher return” fields contribute more to things like economic growth,
do we really want to make these students pay exorbitant amounts of tuition making migration to
the United States after graduation more profitable? Finally, it would be interesting to see what

moving to a system like that of the United States, one in which we have private and public
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universities, would mean for Canada. Would Canada be able to sustain such a system? Would it
mean or allow the development of a “Harvard of Canada,” as some authors have proposed?
These are interesting questions and, given the state of the education system in Canada, deserve

our attention.
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In this section we provide the data used to compute the rates of return and subsequent

ETRs and ESRs for business school graduates at Western, Queen’s and Toronto. The tuition and

fee values are expressed in Table 3A and are derived from the websites of the respective business

schools.
Table 3A
The Ontario "Quality” Education Premium for 4 Year University Business Degree
Tuition Ancillary Fees Additional Expenses Total/Yr

Western

Yr 1 5000 900 1000 6900
Yr2 5000 900 1000 6900
Yr3 16000 900 3750 20650
Yr4 15800 900 3750 20450
Toronto

Yr1 4107 794.86 1500 6402
Yr2 8000 1062.04 4500 13562
¥Yr3 8000 1062.04 1500 10562
Yr4 8000 1062.04 1500 10562
Queens

Yr1 4522 1 792.12 1500 6814
Yr2 8712 792.12 4500 14004
¥Yr3 7920 792.12 1500 10212
Yr 4 7920 792.12 1500 10212

Source: University Websites

Western is the most expensive of the three schools in our study, with tuition and

additional fees and expenses totaling $54,900. Queen’s is second with $41,243 and Toronto third

with $41,088. Note the drastic change in either the second or third year of study. This is when

the student officially becomes a member of the business school. The first year tuition values (and

in Western’s case the second year also) are the ones faced by the majority of undergraduates.

When they become members of the business school, rates jump remarkably.




Chapter 4:

The Two-Sided Capital Levy Problem
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4.1 INTRODUCTION

This paper asks what light political economy throws on the tax treatment of
human capital. In particular, it looks at the role that human capital may play in analysis of
the expropriation of capital when time consistency problems arise in government policy.
The interesting implication here is that the consistency problem has no clear answer a
priori with the introduction of human capital, as we shall see.

The capital levy problem is well documented in the public finance literature. If
capital investments are irreversible, governments can tax these items ex post with little
(or no) deadweight loss. As a result, smart investors end up investing less in certain types
of capital. In the end there is an underinvestment in capital. The problem with this view is
that it only describes what happens in the case of physical capital investment. Given the
importance of Auman capital in today’s “knowledge-based” economy, it is imperative that
the framework address both of these types of capital.

The intuition here is that we have an immobile factor, physical capital, and a
mobile factor, labor. It is, of course, optimal to tax the immobile factor 100% (lump-sum

tax), but the allowance of lobbying by the owners of physical capital modifies this.
Similarly, the mobility of people, combined with the portability of human capital,
provides a deterrent to the government when deciding how much to tax human capital.
This presents some interesting implications for public policy.

Does the existence of both human and physical capital in the model alter the
expropriation of capital, since individuals can now escape into leisure (or migrate) if
income is taxed too heavily? As example of this, consider the baby boom generation.

Individuals in this era accumulated human capital with the expectation of being
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prosperous, but ex post, tax rates increased maﬂ«:e(ﬁy. Come the late 80’s and early 90’s
the burdens faced by these individuals were quite large compared with earlier
generations. Early retirement (i.e. baby boomers escaping into leisure) may, at least
partially, be the ultimate result of time consistency problems.

Having a tax on capital and labour also bears on the issue of how tax structure is
determined. If the link is strong enough between certain types of human and physical
capital and/or individuals are sufficiently mobile, then taxing one type of capital in favor
of another may lead to (more) harmful disincentive effects and may even reduce the
overall tax revenue of the government. We can also not rule out the possibility that a
change in the tax rate on physical or human capital may lead to spillover effects that can
have positive or negative repercussions.

The rest of the paper is organized as follows. Section 4.2 introduces the model,
while Section 4.3 lays out the criteria for a Nash Equilibrium. Section 4.4 discusses the
reference case and, Section 4.5, the different tax mix scenarios. The implications of
lobbying are explained in Section 4.6. Section 4.7 examines the results of the model in
greater detail. Finally, Section 4.8 provides some concluding remarks and avenues for

future research.
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4.2 THE MODEL
Preferences and Payoffs

Consider a small open economy in which one public good — labeled good 0 — and
N private consumption goods — labeled 1,2,... N — are produced. We shall assume that
the public good is non-traded, while the N private goods are freely traded. The world
priceof good i, i =1, ..., N, is denoted by p,. The industry that produces good i is called
industry i. Each private good is produced by a single industry, using labor and capital. As
for the public good, it is produced by the government, also with inputs of labor and
capital.

There exists a continuum of consumers in this economy and, to simplify, we shall
normalize the population size to 1. The population is divided into two major groups:
capitalists and workers. Workers earn their living by supplying part of their time
endowment — normalized to 1 — on the labor market. Capitalists do not work. They are
the owners of capital stocks in the private sector, which constitute the sources of their
income. Let y, > 0, i = L,..., N, denote the fraction of the population who are the owners
of the capital stock in industry i. We suppose that the group that consists of the owners of
the capital stock in industry 7 and the group that consists of the owners of the capital
stock in industry j, j # i, are disjoint. As a group, the capitalists thus make up a fraction
of the population equal to (y, + y,+...+7 ), while the proportion of the population who
are workers is given by (1- 7, - 7,—...=7 ).

We shall assume that for each i the owners of the capital stock in industry i are

equal residual claimants of the profits made by the industry. Workers, however, are

assumed to differ i their earning capacity. A worker’s earning capacity is identified by
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her human capital level. The human capital level of a worker is denoted by . To avoid

corner solutions we impose the following condition on the distribution of § :

ASSUMPTION 1: The distribution of types among workers is assumed to be represented by

a continuous density function 28 » #(8), with #(8) > 0 forall 8 2 0, where

[ = 1—;2%.

Now for two workers with human capital levels § and 8, 8' > 8, we expect the
one with the human capital level ' to earn more per hour worked than the one with
human capital level 8. To model the difference in earnings due to variation in human
capital levels, we shall assume that labor inputs are measured in effective labor units and
that for each hour that a worker of type ¢ spends in the production of a good, she
provides 8 wunits of effective labor input. If we let w denote the wage rate paid to one
unit of effective labour input, then the labor income earned by a worker of type 4, when
she works one hour, is w8 .

A worker’s preferences are assumed to be represented by the following utility

function;
(1) o (X )+ (X, %y, X ) =ty (£).

In (1), x, is consumption of the public good; x,, i = 1,..., N, is consumption of the ”

private good; and £ 1s labor supply in hours. Also, u, is the subutility function associated
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with consumption of the public good; « is the subutility function associated with the

consumption of the private goods; and u ,,, is the subutility function associated with the

disutility of working. We impose the following conditions on the preferences represented

by (1).

ASSUMPTION 2: (i) #4,(0) = 0, u)(x,) > 0 and u{(x,) < 0 for all x, > 0. Furthermore,
lim, ,, #y(x,)=.
(1) uy, (0 =0, v}, (0)= 0, u)y,,(£)> 0 and u}, (£)> 0 forall £> 0.
Also, lim,,, uj,,({)= .
(iii) The subutility function u is linear homogeneous and increasing in all

its arguments.

As for a capitalist, who does not work and thus does not suffer from the disutility
of working, her utility depends only on her consumption bundle. Her utility function is
obtained from (1) by setting labor equal to 0; that is, the preferences of a capitalist are

represented by the following utility function:

(2) g (x )+ u(x,, 25,0, ).

Observe that the subutility functions associated with the consumption of the public and

private goods are the same for all individuals — workers and capitalists — in this small

open economy.
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To finance the production of the public good, the government levies a capital
income tax and a labor income tax. Let 7, be the tax rate on profits made by firms in
industry / and ¢ the tax rate on wages. There is no double taxation of physical capital. A
tax policy is therefore represented by a list ((z,)7,,#).

We want to explore the impact that taxation has on workers’ incentives to
migrate, therefore we allow them to be perfectly mobile within the boundaries of the
small open economy — at no cost. They could also choose to leave the home country and
work in the outside world if they are willing to pay some cost of adjustment. We make

the following assumption about the adjustment cost:

ASSUMPTION 3: The cost of adjustment of a worker of type 8, denoted by a (4), is

continuously differentiable, strictly positive, and strictly decreasing in 4.

Let @ denote the wage rate earned by one unit of effective labor abroad. For a
worker of type ¢, leaving the country to work in a foreign country will yield a net labor

income - net of adjustment costs — equal to @ 6¢ - a(8), if she chooses to work ¢ hours.

To influence the tax policy implemented by the government, the owners of the
capital stock in each industry get together and form a special-interest group to lobby for
favorable tax treatments. We shall not explain how the owners of the capital stock in an
industry become organized, but simply assume that their efforts are successful and that
they manage to behave like a cohesive unit in their attempts to further their collective
interests. In what follows, the owners of the capital stock in industry { will be referred to

as industry lobby 7.
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Let ((7,)1,,¢) be the tax policy implemented by the government. Under this tax

policy, the representative firm in industry 7, solves the following profit maximization

problem:

@ max, (- )BEE,L)- 0L)= (1- 7)1,0).

In (3), F,(X,,L,)is the technology used in the production of good i; K, is the capital
stock in this industry; and Z, is the labor inputs — measured in effective labor units. It is
assumed that F, (X, L) is continuously differentiable and strictly increasing in each of

its arguments. Furthermore, there are diminishing returns in each factor and the following

o . . OF, . OF,
Inada conditions are satisfied EE}) L, (K,,L)=+w and L,l—l-)riloo L, (K,,L)=10.As

defined, I1,(@w) represents the before-tax profits made by industry i, given that it faces
the effective labor wage rate @ . Note that the capital income tax does not influence the
production plan of the industry. We shall denote by L, (@ )the demand for effective labor
by industry i.

As a group, the owners of the capital stock in industry i receive an income equal
to (1- 7,)II,(®), which gives each capitalist in this group a capital income of

(- 7)1, (@)

» . Thus, a member of the group that owns capital stock in industry i solves

the following utility maximization problem:

((l—mni(a))}

i

4) max(xl,__ﬂm(uo(xoﬂ (X, Xy )) = uy (X )+ v
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subject to the budget constraint,

_ (-7 ,(w) -0
Vi

N
&) LB~
i=1
Note that in solving the above utility maximization problem, the capitalist takes as given

x, , the level of the public good provided by the government. Also, in (4), we have let

((1-ri>ni(w>
N EGALINC)]

J denote the indirect utility function associated with the consumption of
I

(1" Ti)ni(a))
Vi

the N private goods, as a function of the after-tax capital income . Since

the subutility function associated with the consumption of the private goods is linear

homogenous, we must have

(- n-)n,-(w)) ) ((1- I, (o)

I
}/z’ }/z )V()’

(6) v(

Without any loss of generality, we set v(1) = 1. This assumption allows us to

rewrite (6) as follows:

(l—mﬂf(w)} ARG

7
@) V( Y Vi

which asserts that the utility of a capitalist is the same as her net income.
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" Consider a worker of type @, who chooses not to emigrate. Let ¢ be her labor
supply. Her disposable income is then (1- #)@ 8¢, which will be spent on private goods.

According to (7), the utility obtained from the consumption of the private goods is

v((1- Hwbl) = (1- Hwdt. Also the disutility from working is # ,,,, (£) . Thus she solves

the following utility maximization problem:

®)  maxy (1p(00) + (1= 00— uyy, (£) = 1y (x5) + $(@,£,6).

Again, note that in solving the above utility maximization problem, the worker takes as
given x,, the level of the public good. Also, in (8) we have let ¢(w,7,8) denote the
indirect utility function associated with the consumption of the N private goods and the
disutility of working for a worker of type 8, who chooses not to emigrate. Using (ii) of
Assumption 2, we can assert that (8) has a unique interior solution, which is characterized

by the following first-order condition:

©) (-0~ uj,()=0.

The optimal labor supply of a worker of type ¢ who chooses not to leave the

couniry is then given by

(10)  £1-n08)= (1) ((1- 1)0d),
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where we have let (),.,)”" denote the inverse of u),,,. Because the marginal disutility of

working is strictly increasing in £, it is clear that the optimal labor supply of a worker of

type 8 who does not emigrate is strictly increasing in (1- @8 .

For a worker who chooses to leave the country, her labor income abroad is @ 6/.

Because she has to pay the cost of adjustment a (6), her net income is then given by
@ 6f - a(f). Assuming o is net of income taxes, she will obtain a utility level equal to
her disposable income, namely @ 8¢ - a(8) . Note that the last statement has been

obtained by invoking the assumption that the subutility function associated with the
consumption of the private goods is linear homogenous. Thus a worker who chooses to

leave the country will solve the following utility maximization problem:

(1) maxy,, (00— a(@)- u,,, (D)= §(6)

Note that in the objective function (11) there is no public good. The following

first-order condition characterizes the worker’s optimal labor supply

(12)  @0-u\y,(&)=0.

The optimal labor supply of a worker of type § who chooses to leave the country

is then given by

(13 U0 ={(u.,) @0).
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Now consider a worker with human capital level 8. If she emigrates and decides
to work £ hours, then after paying for the adjustment cost, she is left with a net income
of @ 8{ - a(@). On the other hand, if she decides to stay, then her disposable income is
(1-Nedl. &t is clear that if @6 - a@)< (- Hwd, then @04~ a(6)< (1- Hw bl forall
0< £< 1, which in turn implies that it is not optimal for her to leave the country. Hence

only a worker with a human capital level § that satisfies the strict inequality

(14)  @6-a@®)> (1- Hel,

or equivalently,

(15 @ > f—%@m—z)w,

could entertain the idea of leaving the country. Thus if @ < (1~ #)@ , then no worker,

regardless of her human capital level, will choose to leave the country. The phenomenon

of brain drain could only occur if @ > (1- #)w , i.e., if the net wage rate in the home

country is below that abroad. If migration costs are positive then the wage abroad must
reflect this, otherwise no emigration will occur. Furthermore, when the utility of the
public good is also taken into consideration, only a worker with a sufficiently high level

of buman capital would think of leaving the country.



a(f . .
To see why, first note that according to Assumption 3, ——%l is strictly decreasing

in 8 > 0 and tends to infinity when € tends to 0. Hence when @ > (I- #)o , there exists

a(6)

a unique value of 4, say Q((l - Do ), such that @ = T+ (1- t)o . It follows directly

from the definition of 8((1- £)o ) that

16)  @8((1- He)e- alg(t- He)) < 1-ne (- o)t
forall 0 < £ < 1, which in turn implies

171 #(e(a-no))- ¢lo,s8(1- 1)) < 0.

When the impact of the public good is taken into consideration, the loss in utility suffered

by a worker of type Q((l - Do ) , if she decides to leave the country will be

18 §(6((-n0))- #lo.1,8(1- N0))- 1, (xy).
which is even more pronounced.

To continue, let

(9) g8 = § O~ (s () + $(0,1.6))

forall 6 > 8((1- t)@). Then
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@0) qle(a-ne))<o.
Now,
(@ ,1,0)

@) g®=§0)-—

= 3 6(0)- a'(9)- (1- Del(l- Heb)
= 5 () @0)) - a'(9) - (1- Do ((),) (1~ )0 6))
> (@ - (1- D0 Y@y, (- Hed))> 0

Note that in (21) the second equality is obtained with the help of the envelope theorem;

the third equality is obtained with the help of (10) and (13). To obtain the first inequality
in (21), observe that when 4 2 Q((l - e ) ,wehave @ 8 - a(8)> (1- 1)w8 , which

together with the increasing marginal disutility of working, imply that

@) () @0)> () @0 - a0) 2 (u),)” (1~ D0 6).

According to Assumption 3, a'(#) < 0. This fact, together with inequality (22) and the
strict inequality @ - (1- #)@ > 0, then yield the two inequalities in (21). Also, observe
that when 6 - « , we have (u}m )_! ({(1- H)w8) — 1. This last result together with the
inequality @ - (1~ )@ > 0 imply that ¢'(§) is positive and bounded below by

o - (1- o when 6 - « . Therefore, g (§)is strictly increasing to infinity as § tends to
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infinity, Furthermore, g () is strictly negative at Q((l - D)o ) Hence there exists a unique

value of 4,say 8 =9 ((1 - Do ) , such that q(g ((1 - Do )) = 0. We summarize the

preceding results in the following lemma:

LEMMA 1: Let ((1,)},,1) be a tax policy implemented by the home government and x, be

the level of the public good it provides. Suppose that o is the wage rate paid to one unit
of effective labor in the home country. If @ , the wage rate paid to one unit of effective

labor abroad, is less than or equal to (1- Dw , then no worker will choose to leave the

home country. On the other hand, if @ > (1~ t)w , then there exists a critical level of

human capital, say 6| ((1 -, xo), which depends on the net wage rate as well as the
level of the public good provided, such that a worker will choose to leave the country if
and only if her human capital level exceeds 0 ((l - o ,xo). This critical level of human

capital is the unique value of 0 that solves the following equation:

@3)  FO) - (u(x,)+ §(@,1,8))= 0.

Furthermore, the critical human capital level 6 ((1 - O ,xo)is strictly increasing in o

and x,, but strictly decreasing in t.

The Wage Rate, the Level of the Public Good, and the Payoffs Induced by the Tax System
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Let ((r,)Y,,) be the tax policy implemented by the government and suppose that
x,1s the level of the public good it provides. If o is the wage rate paid to one unit of

effective labor, then the aggregate supply of effective labor in the small open economy is

24) jf(““’)“””")ae((l - )0 )h(0)d8

N
while the aggregate demand for effective labor by the private sector is Z Li(w).

J=1

Furthermore, the total tax revenues collected by the state are given by

La((lﬂ)w,xo

(25) 1o )HE((I— Do 8 W(0)do + EN‘, 7,11 ,(0).

These tax revenues are used to pay for the effective labor inputs used in the production of

the public good. The following amount of effective labor can be purchased:
E((l—t)m,xo) 1 N
@) ¢f 06((1- D00 J(0)d6 + ), 711 ,(0).
J=1

The wage rate for effective labor that clears the labor market in the small open

economy satisfies the following market-clearing condition:
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In order for the labor input, given by (26), to be sufficient for producing the

amount of public good x,, the following condition must also be satisfied:

(28) P})LKOJL(?((I—:)%"O)BE((I - Ho H)h(g)dg + wlz TJ-H j((l) )] =Xy

J=1

In (28), F,(X,, L,) is the production function used in the production of the public good,
where K is the stock of public capital and L, is the input of effective labor used in the
production of the public good. It is assumed that F (X, L,) is continuously

differentiable and strictly increasing in each of its variables. Furthermore, the marginal

product of labor is strictly decreasing when L, increases and the Inada conditions are

satisfied.

Together, (27) and (28) constitute a system of two equations in two unknowns —
o and x,, . For any given tax system ((r,)Y,,#), we shall let o ((z)F,,t)and
x,((z,))),,#) be the values of @ and x, that solve the system. As defined, o {(z)r,,0)is
the equilibrium wage paid to one unit of effective labor and x,((r,),",,¢) the equilibrium

amount of public good produced when the tax system ((z,),”,,?) is imposed.
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Under the tax policy ((7,)”,,7), the critical level of human capital that separates

the workers who stay from those who leave the country is

g ((1 31 (CA PRSI BN (R z)) . To keep the notation from becoming too burdensome,

we shall write 8((z,),,#), instead of ((1 - Do (e )N, 0.x, ()Y, ,t)) , to denote the
critical human capital level. A worker will stay if and only if her type is less than or equal
to 6((r,),,t) . For a worker who stays, her utility under the tax policy ((7,)},,#) is

given by

Q@9 uy(x,((r)E0)+ $0 ((5)Y,,0,1,6).

As a group, the welfare of the workers who stay is given by

[ oo (20)+ 80 ()2 0,08 )T

(30)
=y (2, (7)) H(O ()Y 00) + (501, 0)

In (30), we have let H(8) denote the cumulative distribution of 6 . Also note that on the
right-hand side of (30) the product expression, gives the utility from the consumption of
the public good, while @ ((r B r) represents the utility from the consumption of the

private goods and the disutility of working, for all workers who stay.
As for the owners of the capital stock in industry j, 7 =1, ..., N, each of them has

a capital income equal to
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oy & x,-m,gaf ({m;‘ipr)),

which according to {7), is also the capitalist’s utility from the consumption of private

goods. Her utility under the tax policy ((7,)1,,?) is thus given by,

1
(D) G @)L+ (-0 o).

Thus as a group, the owners of the capital stock in industry j obtain the following

utility under the tax policy ((r,)/),,?)
(33) 7,1, (D) + - 1) (0 (@)N.0) = 7,1, (ko (DY) + ¥, ((7)2,,0)

In (33), we have let ¥ ((r Wt )) denote the utility that this group obtains from the

consumption of the private goods under the tax policy ((7,)7,,7).
Without political contributions, the social welfare obtained under the tax policy

((r.) 5.1}, is given by

GO W)L = u (o (@) O HEWQ)EL0)+ 714474 )

o((s )t} 28, ()50

Jj=1



The Extensive Form of the Game
The extensive form of the game is as follows. First, foreachj =1, ..., N, industry

lobby j announces a contingent political contribution schedule
(35)  Cu((r)iinD = C{(r)is s

which expresses the political contribution it is willing to make to the government if the
latter player implements the tax policy ((7,)%,,#) . The contingent political contribution
C, is required (i) to be continuous, which is a technical requirement; (ii) nonnegative,
which reflects the desire of an industry lobby to buy influence; and (iii) less than or equal
to¥ j((rj W ,t)) , which captures the idea that it is not rational for any industry lobby to

contribute more than its potential profits. Next, the government, taking as given the list of

N
political contribution schedules (C j) i implements a tax policy ((7,))",,#) . Under the tax
Jj=

policy ((7,),,¢), the equilibrium wage rate and the equilibrium level of the public good
are given by o ((r,),,£) and x,((z,) Y, ,¢) , respectively. Once a tax policy has been
implemented and the level of the public good is known, all the workers with a human

capital level higher than 6((z,))",,#) will leave the country. Production activities take

place, with firms hiring the workers who remain; profits are made and workers receive
their wages. After paying capital income taxes from its gross profits, each industry lobby
then pays the political contributions it promised to the government according to the
contingent political schedule it announced. What remains of the profits is next distributed

equally to all the owners of the capital stock in that industry. These dividends constitute
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the incomes of the cépitahsts and are spent on private goods. The total tax revenues
collected by the state are then used to hire the necessary effective labor inputs needed to
produce the public good.

Now as a group, after paying the capital income tax and the political contributions

it promised, the owners of the capital stock in industry j are left with a total income of

36)  ¥,(@)N.0)- C(@)N.D

to spend on the private goods. The total welfare obtained by this group is then given by

BT 7,4 El@) N+ Y (Y1)~ C ()0,

We shall assume that the payoff for the government is a linear function of the
total political contributions it receives and the net social welfare, with ¢, 0< ¢ < 1, as the
weight assigned to net social welfare and 1 as the weight assigned to the total political
contributions it receives. Here net social welfare is obtained by summing the welfare of
all the workers who stay and the welfare of the capitalists. More precisely, the

government payoff is assumed to have the following form:

(8 L CEhn+ e(Z (7m0 (o D)+ ¥ ()2 0) - €, ((f,-)fiwf)))

J=1

+ a5, ()X LDV HB DY 0) + 01, 0)
- (1- g)[z C )+ —

w((r)L, J)]

I-¢
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Because a positive monotonic transformation of a utility function is a utility function that
represents the same preferences, we shall assume that the payoff for the government, as a
function of the contingent political contribution schedules and the tax policy it

implements, is given by

N
i=1

39 G( ».0lc) )—-(ic N D ——W(2)" )
(39) ((z)iz15 1) i) T b j((Ti)i=l9t)+ 1- ¢ (7 )20 -
In what follows, we shall let

(40) in((c,)ll) = argmax, . G(((fi)ﬁl>t),(cj )71)

N

L for the government.

denote the set of best responses to (C j)
J

The Nash Equilibrium

Let C y be a contingent political contribution schedule announced by industry ,

and ((7,)},,7) be the tax policy implemented by the government in response to C‘j. The

combination of strategies (C (L )) is said to constitute a Nash equilibrium for the

two-sided capital levy problem if the following conditions are satisfied:

@ (F)L.1)e %((éf);) '



(b) Foreachj =1, ..., N, and any contingent political contribution schedule C,,

the following inequality must hold:

(7 2 oGO0 + ¥ (DD - CENLD)
2 S“p«f,ﬁ,,g}sﬁ(éﬂ,c}_}(;fjuo o720+ ¥ ((1)5,0) - C, ()R

4.3 NASH EQUILIBRIUM: EXISTENCE AND CHARACTERIZATION
The following proposition is our restatement — in the current context — of Lemma 2 in
Bemheim and Whinston (1986); it gives a set of necessary and sufficient conditions for a
combination of strategies chosen by the N industry lobbies and the government to be a

Nash equilibrium.

PROPOSITION 1: Let C ', be a contingent political contribution schedule announced by

industry j, j = 1, ..., N, and ((£,)X,,f) be a tax policy implemented by the government in

N A ; AN~ .
response 1o (C j) _- The combination of strategies ((C DI (AR t)) constitutes a
j=

Nash equilibrium for the two-sided capital levy problem if and only if the following

conditions are satisfied:

con o\ )
@ @)hhen((¢ N
(b) Foreach j'=1,..., N, we have

AN 2 N w N
{(7.)im,1) € arg max((fi);‘;z,t}(yj‘uo(xﬂ (7 )i+ Y, ((?é)iﬂ?t))
: 1
)
7=

G0+ T WED )

J#J =i
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. . A AN Y
(c) Foreach j'=1,...,N, there exists a tax policy ((1,)),,{) € %((Cj)_ ) such
J

=1
that C.((z)Y,,0)=0

PROOF: See Appendix 4A.

The following proposition provides a characterization of the Nash equilibrium
under the assumption that the tax policy implemented by the government is an interior
solution and that all the contingent political contribution schedules are differentiable at
this best response of the government. The proposition can be used to compute the

equilibrium tax policy.

PROPOSITION 2: Let C . be a contingent political contribution schedule announced by

industry lobby j,j =1, ..., N, and ((7,),,{) be a tax policy implemented by the

N
government in response to (C y )F}. Suppose that the combination of strategies

((é’ ) f’: WA )) constitutes a Nash equilibrium for the two-sided capital levy
problem and that ©,, i=1,...,N,and t are all positive and less than 1. Suppose also that
each of the contingent political contributions is differentiable at ((7,)Y,,7) . Then the tax

system ((¢.)Y,,1) satisfies the following first-order conditions:
y i /I=3 g
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N !
a{(}: 7 oo+ ¥, ()LD + —%W«a);ﬁ;,ﬂ]

=t 1-

41 =0, fori=1...,N,

ar.

i

{{ N ) \
a((z ?’j'“o(xo((fz)ﬁz:f))‘*' qj,((f):v:wf))J * 88 W((ﬂ)fiwﬂj

-
of

=0

PROOF: See Appendix 4B.

In what follows, we often refer to the government as player 0; that is, a variable

with 0 in one of the subscripts refers to the government. Now let

max g
(D) ™ = max gy, T

As defined, u,"" represents the payoff for the government, given that it does not receive
any political contributions. The government can always obtain this level of payoff by
refusing to accept political contributions and then implementing the tax policy that
maximizes social welfare. Next, let 7 be a subset of {1,. ...N } , 1.e., a group of industry

lobbies, then define

£

@) = max g, B (w50 + (N 0))F TG0
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As defined, pgy,, represents the maximum joint payoff for the government and the

industry lobbies in [, given that no industry lobby outside 7 makes any political

contributions.

Let M denote the set of vectors ( 4, ) ?’:1 that satisfy the following conditions:

44)  u;20,j=1..,N,
N

COREDWIR Sy e

Jel

N
46) X py S gy~ M

J=1

In (46), I denotes the complement of / in {1,2,. N } . An element of M can be
interpreted as a vector of net payoffs for the N industry lobbies. The conditions imposed

on (;) j’: , can be rationalized as follows. First, observe that (44) is evident: the net

payoff for each lobby is nonnegative. Second, note that the government can always

obtain at least the payoff y;™ by implementing the tax policy that maximizes social

max

welfare. Furthermore, Py, .w)

is the maximum global payoff for all the players — the

government and the & industry lobbies — in the game. Hence the & industry lobbies —as a
group — can never hope to obtain more than the value on the right-hand side of (45). The
condition (46) has a similar interpretation. The lefi-hand side of (46) is the sum of
payoffs for the industry lobbies in /. This sum can never exceed the expression on the

right-hand side. Indeed, if this were the case, then all the industry lobbies outside 7 and
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the govemr;lent together would obtain a payoff strictly less than u w7 » Which will
induce these players to form a coalition to raise their joint payoff back to u {’3‘}”{] ;e

An element of M, say (x,) ;11 , 1s said to be inefficient if there exists another
elementin M, say (y;) ;‘Ll suchthat x| 2 g, forj=1,..., N, with at least one strict
inequality holding. An element of A is said to be efficient otherwise. The set of efficient

vectors in M is called the Pareto frontier of M and is denoted by M . Because Misa

closed and bounded set in R, it contains its Pareto frontier, i.e., Mc M.
The following proposition is our restatement — in the current context — of
Theorem 2 in Bernheim and Whinston, op.cit.. It gives a constructive proof of the

existence of a Nash equilibrium for the capital levy problem.

PROPOSITION 3: Let (i j) be an element on the Pareto frontier of M and ((1,))),,1)

be a tax policy that maximizes the global payoff of the home government and the N

industry lobbies, i.e.,

N
4N @)D cargmax D (7w G (@) 5+ Y ()50 + TG0

J=1 1

Suppose that for eachj =1, ..., N, the j" industry lobby announces the Jollowing

contingent political schedule

48)  C (0= max{y uy (o) )+ ¥, ((2)20) - )
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Then the combination of strategies ((é ) f’: SEDEE )) constitutes a Nash equilibrium

Jor the two-sided capital levy problem.
PROOCF: See Appendix 4C.

Bembheim and Whinston, op. cit., called the contingent political contribution
schedules defined in Proposition 3 truthful strategies and the Nash equilibrium under
which the lobbies use truthful strategies a truthful Nash equilibrium. A truthful strategy,
say for industry lobby j, is a contingent political contribution schedule of the following

form:

@9 C, (@0 = max{y uy (o (1)) + ¥, ((7)100) - 1,.0)

where g, is a nonnegative number. In announcing such a contingent political

contribution schedule, this industry lobby informs the government that it only aims for a

payoff, net of political contributions, equal to # ;- If the gross payoff it obtains under the
tax policy implemented is less than or equal to g, it will make no political contribution.
On the other hand, if its gross payoff is higher than u ;» then all the profits in excess of
¢, will be given away as political contributions. Truthful strategies and truthful Nash

equilibria have two attractive properties: (i) they are coalition-proof, and (ii) for any

coalition-proof Nash equilibrium, there is a truthful Nash equilibrium that gives each
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player exactly the same net payoff. Thus in searching for a solution to the capital levy
problem we can restrict ourselves to truthful Nash equilibria.
To explain the concept of a coalition-proof Nash equilibrium, let us consider a

Nash equilibrium, say ((5 y )7:1 AGHL, f)) , for the capital levy problem. For each subset

Jc {1,2,...,N} , let T((ﬁj)jej) be the game defined as follows. In F((ﬁj)jej) , the

government and the industry lobbies in J are the active players, while the industry lobbies
outside J are passive. More precisely, each of the industry lobbies in J are allowed to
choose any contingent political contribution schedule it deems fit in its aggressive efforts

to buy political influence, while all the industry lobbies outside J are passive in the sense

that they always use the strategies (C 1) 7 » Tegardless of the actions chosen by the

el ?
lobbies in J. Thus if (C,),,, is the combination of strategies chosen by the players in J

and ((r,)Y,,r) is the tax policy implemented by the government, then the payoffs, net of

political contributions, of the players in J are given by

(50) 7 u o ()LL) + ¥ (0 )E0) - C ()8, je s,

while the payoff for the government is given by

6D X, G0+ L oE @0+ TG0,
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The game T( (C j)jef) is called the J-subgroup component game and is associated with
the combination of strategles (C Yy g

In what follows, we shall denote the number of industry lobbies in Jby |J] . First,

let us consider the case of a single industry lobby, say J = { J 1} . Clearly,

( (7 W7 )) is a Nash equilibrium for the subgroup-J component game T ((C ) e J)

because ((C »w PR I )) is a Nash equilibrium for the principal game. According to

(b) of Proposition 1,

52) (@)D eagmax (7 Go@) )+ ()" .0))

+ZCWLMH—~M@LJ

J=jLj=1

Furthermore, according to (iii) of the same proposition, industry lobby ;1 extracts all the
surplus that comes from the cooperation of the government. Hence the contingent

political contribution schedule C, 1 18 coalition-proof in the obvious manner that no other
contingent political contribution schedule gives lobby ;1 a strictly higher net payoff.

Next, consider the case J contains two lobbies, say J = { JjL j2} . Clearly,

( C.,Ch ,((r WL T )) 1s a Nash equilibrium for the component game F((C ) ) because

( ﬂ,((r )l 1ot )) 1s a Nash equilibrium of the component game F((fj)ﬁ{m{ﬂ})} and

(CJ, JG@EHEE )) 1s a Nash equilibrium of the component game FK(C ) STl )J . Each
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of the small component games contains exactly one industry lobby. Hence each of the
Nash equilibria ( C,(7) Y ,T)) and ( PR WL E )) is coalition-proof. However, the J-

subgroup component game F((C ) se ) might have another Nash equilibrium, say

( i1 jz,((r i 1,1)) under which the net payoffs for the two lobbies j1 and j2 are

strictly higher. Under such a scenario, we expect that lobby ;1 and lobby ;2 will

communicate with each other to arrange a joint deviation away from the Nash

equilibrium (C 1 12,{(7 LT )) in favor of {C ( 1o 12,((1 ); 1,t)) If no such deviation is

possible, we say that the Nash equilibrium ( 1:Ch ,((7 J )) is a coalition-proof Nash

equilibrium for the J-subgroup component game F((@ j)jéj).
For the case J contains more than two industry lobbies, say |J| > 2, we can also

assert that ((E ) es s (T r, 7)) is a Nash equilibrium for the J~subgroup component
game T((C ); J) because ((C W (7 W T )) is a Nash equilibrium for the principal
game. We say that the Nash equilibrium ((C W (7 ) )) is self-enforcing if for each
proper subset I ¢ J, the Nash equilibrium ((f PN (GRS ,tN)) of the component game
r ({f ; )jE( - 1))) is a coalition-proof Nash equilibrium. The Nash equilibrium

((5 PDIR(CAR ,?)) for the J-subgroup component game I ((@ ; )jej) is coalition-proof if

this component game has no other self-enforcing Nash equilibrium that gives each of the

industry lobbies in J a strictly higher net payoff.



PROPOSITION 4: All truthful Nash equilibria are coalition-proof. Under a coalition-proof

Nash equilibrium, the list of the net payoffs for the N industry lobbies are in M, the

Pareto frontier of M.
PROOF: See Appendix 4D.

4.4 THE REFERENCE CASE
In the reference case, it is assumed that there are no taxes. Without any tax
revenues to finance the production of public goods, these goods will not be provided to
the population. It is also assumed that emigration is forbidden, although private goods are
allowed to flow freely across international borders.

As a function of the prevailing wage rate o , the aggregate demand for effective

N
labor is Z L (@), while the aggregate supply of effective labor is I ey Y(9)do .

J=1 0

The market-clearing condition for labor is
N I~ ~ i~ ~

(3) X Li@)= [ 06@im@)dd .
J=1

The equilibrium wage rate is the value of o that solves (53). It is assumed that the
equilibrium wage rate in the reference case is equal to @ , the wage rate abroad. This

assumption means that there will be no brain drain in the reference case even if workers
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are free to emigrate (i.e. adjustment costs are zero). The equilibrium in the reference case

is depicted in Figure 4.1.
[Insert Figure 4.1 Here]

4.5 THE PROVISION OF PUBLIC GOODS: THE CASE OF SOCIAL WELFARE
MAXIMIZATION
Suppose that the home government behaves like a benevolent dictator in its
efforts to raise the revenues needed for the provision of public goods. Then it solves the

following social welfare maximization problem:

(54) o W({(z)50)-

Let ((z;),,,¢") be a solution of (54). The equilibrium wage rate and the level of public

goods provided under the tax policy ((z,)Y,,¢") are given, respectively, by o ((z)X,,£")

and x,((z;)",,") . Now define,
0 i Ji=l

Zr ijw((f s ))

2 =

N 3
J:

7

20 HE.)

st
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then denote by the ordered pair (z°,#") the tax policy under which capital is taxed
uniformly at rate 7° across industries and wages are taxed at rate 7 *. We claim that
{(r7,t") is also a tax policy that maximizes social welfare. Indeed, when the wage rate
o ((z]),,t") prevails, the representative firm in industry j will use the same level of

effective labor input whether its profits are taxed at rate r; oratrate 7~ . As for a worker,

if the level of public goods provided remains at x,((z;")Y,,t") and if the wage rate

o ((z])Y,,t") still prevails, then her labor supply is still the same when the home
government switches from the tax policy ((z,),,t") to (v*,t"). Given the behavior of
the firms and the workers just described, the home government collects the same amount
of taxes under the tax policy (7”,¢") as under the tax policy ((z;)Y,,¢"), i.e., the same
level of public goods is provided when the home government switches from ((z,),”,,¢")

to (r°,¢"). We state formally this result in the following lemma:

LEMMA 2: In finding the tax policy to generate the revenues needed for the provision of

the public goods, the home government can restrict itself to a uniform tax on capital.

In what follows, the ordered pair (7,#) represents the tax policy under which capital is

uniformly taxed at rate ¢ across industries and wages are taxed at rate £. When the tax
policy (7,f) is implemented, the social welfare obtained will be written under the

following form:
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85y W(z.t)= uo(xo(f,t))(H(G(r,t)ﬁ Z 7}.] +@(r,0)+ z ‘E’j(r,t),

The Provision of Public Goods When Only Capital is Taxed
In this subsection, we consider the case where capital is uniformly taxed at rate
7, 0< 7 <1, across industries, but wages are not taxed. Under this scenario, the home

government solves the following social welfare maximization problem:

(56)  max W(r,0)= max {uo(xo(r,O)){H(H(r,O)) + ﬁ 7j) +0(z,0)+ (1- r)f: 11 ,(e(r,0)

j=1

The equilibrium induced by the tax policy (7,0) is depicted as point E in Figure
4.2. Observe that the aggregate demand for effective labor input is obtained by shifting
horizontally the demand for effective labor input of the private sector. It is clear from

Figure 4.2 that the equilibrium wage rate @ (7,0) is strictly increasing from @ , the wage
rate abroad, when 7 rises from 0. Because @ (7,0) > @ , there is no brain drain when only

capital is taxed.
lnsert Figure 4.2 Here]

Observe that the horizontal distance E'E represents the equilibrium level of effective

labor input in the public sector, when the tax policy (7,0) is implemented. It is clear that

£'E , and a fortiori x,(7,0), is strictly increasing when ¢ tises from Oto 1.
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Because the equilibrium wage rate @ (7,0) and the equilibrium level of public
goods provided x,(7,0) both rise with 7, the utility enjoyed by a worker under the tax
policy (7,0) unambiguously rises with 7 . As for the owners of the capital stock in each
industry, arise in 7, which induces a rise in the equilibrium wage rate o (r,0), reduces
the gross profits of the industry. Their net incomes are even lower. Hence the utility these
owners of capital derive form the consumption of the private goods will decline as ¢
rises. On the other hand, the level of public goods rises with 7 . The net impact of a rise
in 7 -- on the welfare of the owners of capital — depends on which effect will dominate:
the increase in welfare due to a higher level of public goods or the decrease in welfare
due to a lower level of consumption of private goods. Using the Inada condition

lin}) uy(x,) = +o , and the continuity result lin(}xo (r,0) = 0, we can assert that the former
Xo~> 7

effect dominates the latter effect when 7 rises slightly above 0. Therefore, when only
capital is taxed to provide the revenues needed in the production of the public goods the
optimal tax rate on capital will be positive. To learn more about the optimal tax rate on

capital under this scenario, we now study (56) in detail.

N
Because there is no brain drain, i.e. H(#(z,0)) + Z 7, = 1, under the tax policy
J=t

{7,0), we have

57 00 = [ #o(.0.0.0 @)dd .

Using (57), we obtain the following more explicit expression for the social

welfare obtained under tax policy(7,0):
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(58)  W(,0) = u,(x,(z,0)) + f #(0(z,0,0,6 W(@)ad + (1- 1)}: 1, (0 (,0)

Differentiating (58) with respect to r , we obtain

W (z,0)

59 or

= u} (%, (z, 0)) (r 0)+ "’T) (.,0) f §0o (+,000 W(@)dd

N 0') N
-0, (o (r.0)- (- r)*;—;*(r,()); L(o(r,0)

J=1

To evaluate the right-hand side of (59), we need to compute the partial derivatives
0 ow . . : .
—0,,——(1,0) and ET—(T’O)' Doing so transforms expression (59) into the following
T
expression, which is more conducive to an economic interpretation of the optimal tax rate

on capital,

oW (1,0
( Wé’(: ))(—*( 0)) = (”o(xe(f 0)) (KO,L (r O)) a)(r,O)J
x ( [ 020(0(.00 W@)Had - Z L}a)(r,())}

where we have let

(60)  L,(z,0)= e B)Zn (0 (z,0))
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denote the equilibrium level of effective labor input in the public sector under the chosen

a ~ ~
tax policy. Because ~£—(T,O) >0, E’(a) (7,06 )> Oforé >0,and Li(0)< 0, wecan

W
assert that the sign of E(z’,@) is the same as the sign of
GF,
6 Ul (0N (Ko ,Ly(7,0))- 0 (1,0).

OF,
Observe that uj(x,(r 0)) (Ko , Lo (7, O)) represents the marginal social welfare

of effective labor in the public sector. It is strictly decreasing as 7 rises. Using the Inada

JF,
conditions hm uo (x4) =+ and hmEL_ K,,Ly)= +», we can assert that

uy(x,(7 O)) (KO,L (¢ O)) ~ +o , when 7 - 0. On the other hand, as 7 rises from

0, the equilibrium wage rate v (7,0) rises with ¢ from the initial level & . Hence (61) is

strictly decreasing from +o as 7 rises from 0. Depending on the endowments and

parameters of the home economy the curve
aF,
62) 7 wxnE) (KO,L (7,0))- @(z,0)

might or might not cross the horizontal axis. The latter scenario will occur if the marginal

utility of the public good is extremely high. When the marginal utility of the public good
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is not too high, afier a small amount of this good is provided, the curve represented by

(62) will cross the horizontal axis at a unique point, 7°, 0< r° < 1. The social welfare
maximization problem has an interior solution in this scenario.

We summarize the preceding discussion in the following lemma:

LEMMA 3: Foreach v, 0< 1< 1, let
, o,
63) 0= 54{ F(Kos Lo(r.0)) (Ko Lo(7.0) - 0.2,0)
0

As defined, ((r)represents the excess of the marginal utility of the public goods over the
equilibrium wage rate. The curve Qi1 - ((t), thus defined, is downward sloping and

1in3 O(r) = +o . Because w(r,0) represents the marginal product of labor in the private

sector as well as the marginal disutility of working, Q(r) represents the inefficiency of

resource allocation that is induced by the tax policy (t,0). Next let
64) 7° = argmax_W(r,0)

denote the optimal tax rate on capital, given that only this factor of production is taxed to

raise the revenues needed for the provision of the public goods. Then t° > 0.

Furthermore, if (1)< 0, then 1° <1 and Q(r°)=0 . dlso, if g(1)2 0, then t° =1 .
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Now @ (7,0) is the equilibrium wage rate under the tax policy (r,0). Profit
maximization ensures that o (7,0} is equal to the marginal revenue product of effective

labor in each industry. Expression (63) thus represents the net gain in social welfare when
one unit of effective labor is transferred from the private sector to the public sector. As
long as (63) is still positive, social Wélfare can be raised by diverting labor from the
private sector to the public sector. On the other hand; if (63) is negative, the tax rate on

capital is too high and the amount of the public goods provided is excessive.

The Provision of Public Goods When Only Labor is Taxed
Suppose that the home government chooses to tax labor, not capital, in its effort to
raise the revenues needed for the provision of public goods. Then it solves the following

social welfare maximization problem:

(65)  maxW(0,0).

Lets, 0< <1, be the tax rate imposed on wages. When the tax policy (0,f) is
implemented, the gross equilibrium wage rate is @ (0,7) and the net equilibrium wage

rate is (1- )@ (0,7) . Using this, we write the following lemma:

LEMMA 4: Suppose that the home government chooses to tax labor, but not capital, at

ratet, 0< t< 1. Then

66) (1-0e(0,0)<d < 0(0,1),
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i.e., under the tax policy (0,t) the gross equilibrium wage rate rises above, but the net

equilibrium wage rale falls below, @ . The ensuing consequence of the drop in the net
equilibrium wage rate below @ is an outflow of workers at the higher end of the human

cdpz'tal ladder.

According to Lemma 4, the critical human capital level 8(0,¢) is finite when

¢ > 0. The social welfare obtained under the tax policy (0,#) is

67) W (O0,1) = uy(x, (o,z))( HOO.0)+ Y. 7 jj ; f“”') #(0 (0,0),1,6 (@)l

+2.1 (2(0,1)
J=1

Differentiating (67) with respect to ¢, we obtain

oW &%, y
6 200-{une (o,z»—(;;(o,z))(Hw(o,r» ) 7,] ¢

26
+ (1, (x, (0,6)) + ¢l (O,I),t,@(O,t}))h(&(O,t))E(O, £

8(0,1)

00,0 [08((1- e 0,00 n@)df

where the result has been obtained with the help of the market-clearing condition for

labor. Note that on the right-hand side of this equality the expression on the first line
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represents the rate of gain in the public good component of social welfare enjoyed by the

workers who choose to stay and by the owners of capital when the tax policy (0,¢)is

implemented. Using the Inada conditions }(x,) —» +© when x, - 0 as well as

OF, x
E;-q Ky, Ly)—> +0 when Ly - 0,both #)(x,(0,¢)) = +o and —j—(@,r)—) +0 when
¢]

t - 0. The expression on the second line of the equality represents the loss in social
welfare due to the emigration of the workers at the margin when the tax policy (0,7) is

implemented. This expression converges to a finite value when 7 — 0. The expression on
the last line of the equality is the rate of income loss suffered by the group of workers
who stay when the tax policy (0,7) is implemented. The right-hand side of the equality
thus represents the rate of change in social welfare at the margin when the tax policy
(0,7) is implemented. Finally, observe that the rise in the gross equilibrium wage rate

o (0,r) associated with a rise in  exerts a negative impact of the second order on the
profits of the firms and a fortiori on the welfare of the capital owners. The rise in

o (0,¢) offsets somewhat the rise in the tax rate on labor incomes of workers. At the

aggregate level, these impacts cancel each other.
. . . ow
The preceding discussion allows us to assert that —0,,;—(0,{) — +® when t— 0,

i.e., when only labor is taxed to raise the revenues needed for the provision of the public
goods, the optimal tax rate on wages is strictly positive. However, unlike the case where
only capital is taxed, the home government cannot tax wages at a confiscatory rate

without inducing a massive brain drain, as asserted by the following lemma:
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LEMMA 3: Suppose that the home government chooses to tax only labor, not capital, and

at rate ¢ > 0. Then we have

6(0,¢)
(69)  lim [84((1- Do 0,08 W(@)dd =0

0

that is, when the tax rate on wages tend to 1, the equilibrium aggregate supply of

effective labor will tend to 0.

Lemma 5 is proved in Appendix 4E. It follows in a straightforward manner from

(69) that either Ixin} 6(0,t)= 0 or ltinil (I1- Ho(0,t) = 0. Under the former scenario, brain

drain takes place on a massive scale. Under the latter scenario, any worker who elects to
stay will choose not to work because the net wage rat¢ goes to 0; all the time endowment
will be spent on leisure. Under both scenarios, there are no public goods. The income of
capital owners are also zero. Hence compared to the reference case, capital owners are
unambiguously worse off when ¢ — 1. As for a worker who stays, she is also
unambiguously works off. Indeed, in the reference case she can choose not to work and
obtains the same ufility as under the scenario 1 - 1. We summarize the results just

obtained in the following lemma:
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LEMMA 6: Let

(70) ¢ = argmax W(0,7)

denote the optimal tax rate on wages, given that only labor is taxed to raise the revenues
needed in the provision of public goods. Then 0< t° < 1; that is, in its efforts to provide
public goods, the home government — if it has decided to tax only labor — is willing to

tolerate a certain level of brain drain.

The Provision of Public Goods When Both Labor and Capital are Taxed

Having analyzed the cases where only one factor of production is taxed to raise
the revenues needed for the provision of the public goods, we now allow the home
government the flexibility of being able to tax both labor and capital. Under this scenario,

the home government solves the following social welfare maximization problem:

(71 r(na§< W(r,t)
1

While a tax on profits is neutral, a tax on wages distorts the labor-leisure choice of
workers and might induce emigration. Therefore, we expect that the home government
will favor taxing capital over taxing labor in it efforts to raise the revenues need in the
provision of the public goods. Proposition 5 confirms this intuition. In proving the second
half of Proposition 5 and in some arguments to come, we appeal to the following lemma,

which is proved in Appendix 4E.
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LEMMA 7: Let 7, 0< 7 £ 1, be a uniform tax rate on capital. If

iAW (r,@)))g%—(l(g, Ly(r,0))- 0 (r,0)> 0

oW
then -—é;‘(r,()) > 0. That is, if capital has been taxed at rate v and the marginal utility of

the public good is still higher than the equilibrium wage rate v (7 ,0), then social welfare

can be raised by also taxing wages.

PROPOSITION 5: If ©° < 1, i.e, if the optimal tax rate on capital, given that only this

Jactor of production is taxed, is strictly less than one, then it is not socially optimal to tax

labor. On the other hand, if ©° = 1, then optimal tax policy dictates that all profits be
taxed away while wages be taxed at the rate which solves the following maximization

probiem:

(72) max W(l,z).
Furthermore, the optimal tax rate on wages in this case is strictly positive if and only if
OF
73 w(E(Ke L(L0)) 5K, L (L0) - 0 (10) > 0
1]

PROOF: See Appendix 4F.
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4.6 THE PROVISION OF PUBLIC GOODS WHEN INDUSTRY LOBBIES ARE
ACTIVE

Let ((r,)),,f) be atax policy implemented by the home government. When the

industry lobbies are active, the global payoff of the home government and the N industry

lobbies is given by

9 250 = L (7 mlx@)L0)+ ¥, 0)+ £ (@0

J=1

According to Proposition 3, the tax policy implemented by the home government is a

solution of the following maximization problem:

(75) max Z((ri)fil,t)
(EATIW

Let ((7,)Y,,7) be a solution of (75). Under this tax policy, the equilibrium wage

rate is @ ((7,)1,,7) and the total capital income tax revenues collected are given by

.M,Z

]
—

7,11 j(a) (O F )) .Let (7,), be a capital income tax policy that satisfies the
7

following condition:

16 X0 o)k .D)= LA (e (2)0D)

N
J=

oy
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It is clear that the tax policy ((r,)7,,7) induces the same equilibrium as the tax
policy ((7,),,7). That is, the equilibrium wage rate and the equilibrium level of public
goods provided are the same under both tax policies. Hence the critical human capital

levels are also the same under both tax policies, and the utility of a worker who stays

under these tax policies remains the same when the home government switches from
((7)),,6) to ((z,)X,,F) . Furthermore, because the equilibrium wage rates are the same
under both tax policies, the (before-tax) profits earned by each industry are also the same

under both tax policies. According to (76), the total capital tax revenues collected under
both tax policies are also the same. Hence the welfare of the owners of capital, as a
group, does not change when the home government switches from ((7,),,7) to
((z)L,.7), although the welfare of the owners of capital in a particular industry, say i,
will rise (fall) if 7; is less than (greater than) 7, .

At the global level, the joint payoff of the home government and the N industry
lobbies thus does not change when the home government switches from ((7,)Y,,7) to

((r))Y,,f). In particular, if the home government taxes capital uniformly across

industries at the following rate

Y20 (e@)r,.0)

N
J

T =

DV=| L

i, {6 (@)5.5)

[
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and labor at rate 7, then the joint payoff of the government and the N industries under
this tax policy is the same as that under the tax policy ((7,)},,7). Therefore, in solving
{75), the home government can restrict itself to the case 7, = ¢, == 7, == 7, = 1,

Z

i.e., the case where capital is taxed at the same rate across industries. A tax policy can
now be represented by an ordered pair, say (r,¢), where 7 is the uniform tax rate on
capital and ¢ is the tax rate on wages. The gross equilibrium wage rate and the

equilibrium level of public goods provided will be denoted, respectively, by @ (7,¢) and

x,(7,1).

PROPOSITION 6: Let

(77 1! = argmax Z(7,0)

denote the tax rate on capital imposed by the home government when the N industry

lobbies are active, given that it chooses to tax only this factor of production in its efforts
to raise the revenues needed for the provision of public goods. Then we have 7' < 1°,

with strict inequality holding if 1° < 1. That is, if the home government chooses not to tax
wages, then the tax rate it imposes on capital is lower when the N industry lobbies are
active than when they are inactive: lobbying activities, under this scenario, reduce the

capital income tax rate and a fortiori the level of public goods provided.

PROOF: See Appendix 4G,
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Consider a tax policy (7,¢), with 7 > 0, ¢ > 0 and ¢ is sufficiently small. Because
t is sufficiently small and 7 > 0, there will be no brain drain when the tax policy (r,?) is

implemented. For the workers, as a group, their total welfare is given by,

z

(78) uo(xo(r,t))(l— Y y,.) + ]gﬁ(m(r,r),tﬁ Wn(@)dd .

J=1

As for the owners of capital in the home country, as a group, their total welfare is

given by
7 X (710 (x 2.0+ (1= D10 (7,0))).

Differentiating (78) with respect to ¢, then evaluating the result at ¢ = 0, we obtain

N

®0)  u(x, (r,()))%i(:,())(l Yy JJ " %(T,O)}E o (.00 n(@)db

J=1

_ (T,O)Tﬁ oo (2,000 Ju(@)dd

a 0%
Now we have shown that —0%(1,0) > 0 . Also, 3!%(1,0) > 0 . Using these results,

we can interpret (80) as follows. The first expression in (80) represents the rate of change
in the welfare of the workers due to a higher level of public goods, which is financed by

raising the wage rate slightly above 0. The second expression in (80) represents the rate
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of chanée in the wage bill received by the workers due to the rise in the gross equilibrium
ow . .
wage rate fgi-(r,()) > 0 | when the tax rate on wages rises slightly above zero. Both the

first and second expressions are positive. The last expression represents the rate of
income loss suffered by the workers as # rises in a right neighborhood of 0. The Inada -

condition lin% uy(x,) = +o ensures that the first expression dominates the last
Xo—¥

expression where 7 — 0. Therefore, (80) will be positive when ¢ is not too high.
However, (80) might be negative if 7 is substantial.
Differentiating (79) with respect to ¢, then evaluating the result at 7 = 0, we

obtain,

N

o, P
D) [y,u(;(xo(r,()))?(r,())- (i- r)Lj(a)(T,O))éti(r,O))

j=1
: : X,
Observe that for each j = 1,..., N, the expression y 4 (xO (7,0))727-(1,0)
represents the rate of change in the welfare of the owners of capital in industry j due to a
. . . . . on
higher level of public goods provided, while the expression (1~ )L ; (w (r,()))-—g[(r ,0)

represents the loss of capital incomes suffered by this group due to a higher wage bill that
the industry pays to its workers. As in the case of workers, the first expression dominates
the second expression when 7 is small. However, when 1 is substantial, the summation
in (81) might be negative. Under such a scenario, raising the tax rate on wages above zero
might make the owners of capital in the home economy worse off as a group. Because the

impact, on the owners of capital, of a rise in the wage rate operates indirectly through the
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rise in the gross equilibrium wage rate and the rise in the level of public goods provided,
while the impact on workers operates both directly — through the reductions in labor
income — and indirectly — through the rise in the level of public goods provided and the
rise in the gross equilibrium wage rate — we expect that the impacts, when they are
negative, to be more adverse to the workers. In particular, it is difficult to imagine that a
slight increase in the wage rate above zero will improve the situation of the workers, but
make the situation of the owners of capital worse off. Therefore, we make the following

assumption:

ASSUMPTION 4: For any 0 < r < 1, if the home government has already taxed capital at
rate 7 and can raise the welfare of the workers by also taxing wages slightly, then this

action also raises the welfare of the owners of capital.

When Assumption 4 holds, we can make the following claim,

PROPOSITION 7: The tax rate on wages will be positive, t > 0, if industry lobbies are

active.

PROOF: See Appendix 4H.
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4.7 DISCUSSION OF THE RESULTS

The first result worth noting is the fact that it is more than just wages alone that
determine whether or not emigration will take place. Lemma 1 shows that only those
workers whose human capital level is above a critical level, which is dependent upon
income taxes, wages, the level of public goods, and adjustment costs, will choose to
leave. Therefore, even if countries offer more competitive wages, it may not be enough to
entice workers from abroad. Emigration depends on which country is able to offer a
“better quality of life.”

In arriving at Lemma 1, we saw that as migration (or adjustment) costs change,
there 1s an indirect effect on the stock of human capital. If the cost of migration rises in
relation to the cost of capital, then more workers of higher skill are hired. Given that
more workers are remaining, the relative wage being offered to skilled labor decreases.
The economy is now more human capital intensive and according to endogenous growth
theory, the economic outlook more sound.

Restricting ourselves to coalition-proof Nash equilibria we see that a government
concerned with maximizing social welfare will elect to tax physical capital over human
capital, since workers are mobile. The first best solution is to tax physical capital only.
Table 4.1 represents simulation results based on the first best scenario with and without
lobbying. We see that as the government becomes more concerned with social welfare
maximization, that is as epsilon increases from the base case to case 3, capital income
taxation in the face of lobbying rises. In the absence of lobbying the CIT is somewhat
stable. Even a reduction in the fraction of capitalists in the economy by 80% only mildly

impacts the optimal CIT — a reduction of 1% from the base case results.
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[Insert Table 4.1 Here]

Not surprisingly, when the tax rate on labor income rises, all else being equal, the
greater the decline in labor supply. This brings up the notion of how tax structure is
determined. A government concerned with raising the necessary revenue to provide
public goods would prefer a tax mix more heavily favored to physical, as opposed to
human, capital. Of course, with the allowance of lobbying the capital income tax can fall
dramatically when both capital and labor are free to be taxed (i.e. we are no longer at a
first best scenario).

In the presence of lobbying firms can alleviate some of their tax burden by
providing financial support for a political party’s platform. The resulting loss in tax
revenues used to fund the provision of the public goods must either be recouped by
increasing the taxation on labor income or by reducing the level of public goods
(Proposition 6). As we saw, any reduction in public goods will lower the welfare of the
government’s constituents by a larger amount, than a small increase in income taxes.
Therefore, taxes on labor income rise in the presence of lobbying (Proposition 7) and the
government has to concede the resulting migration by some skilled labor.

If restrictions are place on a firm’s ability to make political contributions, the
capital levy problem is mitigated. If firms could make unlimited contributions to
politicians then taxes would be passed along to workers. Given that only skilled workers
are mobile, the brunt of the increase in taxes would be born by unskilled workers. With

only unskilled workers left, productivity suffers and future growth is compromised; this
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is represented by a decrease in total welfare. By placing a resn’ictim; on the contribution
limits of firms, governments achieve a more equitable tax treatment and, as a result,
higher welfare. That is, the more restriction on political contributions, the closer the tax
policy is to the one that maximizes social welfare, (i.e. the tax shifis from labor to capital,
hence there is less distortion). Note that in the case that lobbying is forbidden, the tax
policy implemented is the one that maximizes social welfare, i.c., t°, # = 0. By the
continuity argument, when the restriction on lobbying is weakened, ¢ will be reduced
and ¢ will rise.

Table 4.2 provides simulation results based on a number of different tax mix and
lobbying scenarios. In each of the scenarios brain drain occurs, due to the allowance of
lobbying. The tax mix that results depends on the weight given to political contributions
(£) in the government’s problem and the fraction of the population who own capital.

The base case gives equal weight to contributions and social welfare (¢ = 1/2).
The population consists of 25% capitalists. Under this scenario physical capital is not
taxed and labor is taxed at 12%. The critical human capital level, the level that

determines who stays, is 7.55, while the equilibrium wage rate is 3.29.

{Insert Table 4.2 Here]

If political contributions carry more weight in the government’s welfare function,
then this affects the tax mix, which in turn affects the composition of labor. This is
illustrated in Cases 1 through 3. The higher ¢ the more weight the home government

gives to social welfare. Hence, the tax policy implemented is closer to the one that
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maximizes social welfare. Thereibre, the tax rate on capital is higher and more skiﬁed
labor remains, as is illustrated by the critical human capital level rising with ¢ .

In Case 4, there is a smaller fraction of capitalists in the economy (5%). The
critical human capital level rises in comparison with the base case, but the equilibrium
wage rate falls. Therefore, while more skilled workers remain, they are paid less due to
labor supply being greater. Labor income taxation falls (to 10%) compared with the base
case (12%), while capital income taxation remains at zero. Labor ends up funding the
entire public good, but with a larger workforce the burden faced by each worker is

reduced.

4.8 CONCLUDING REMARKS

Considering human without physical capital, or vice versa, can lead to incorrect or
inaccurate conclusions being reached about certain policy initiatives. We have attempted
to shed light on some of these inaccuracies by putting a new spin on an old problem. The
capital levy problem has been examined in the literature, but only from the physical
capital perspective. If one accepts the link between human and physical capital, then the
problem must be extended to include human capital as well.

The two-sided capital levy problem shows that not only do contribution limits and
capital taxation play a role in the expropriations problem, but that the tax rate on labor
and the mobility of workers is also important. Indirect effects that have gone largely
unrecognized in previous literature are shown to play a significant role in a country’s

economic outlook. For instance, whether or not a country is human capital intensive will
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depend directly on the faxation of skilled labor and its mobility, as well as indirectly on
policies guiding political contributions and capital income taxes.

While the coalition-proof Nash equilibrium under social welfare maximization
calls for a high capital income tax, this result falls apart with the allowance of lobbying.
Fortunately, the mobility of skilled labor provides a larger deterrent to the goVemment
when determining the structure of taxation. Hence, labor income taxation remains low
even in the face of lobbying. If workers have no alternatives other than to work in their
home country (i.e. wages abroad are not competitive), then labor income taxation rises
quite dramatically in the face of intense lobbying.

We conclude by offering avenues for future research. It would be interesting to
calibrate the model and examine the impact of large policy changes. Also, extending the
analysis to include endogenous growth may provide some interesting implications.
Allowing firms to be mobile would also be a useful extension. This would provide some
insight into the benefits of political contributions versus migration incentives. The
erection of new barriers to migration on a global scale could also have interesting
implications for the current analysis. The rise in adjustment costs could make many
skilled workers far less mobile; as a result, labor income taxation could rise as per the
traditional capital levy problem. Although, the introduction of a graduate rate structure on
income may counteract this. The fact that workers of higher skill, which is often
synonymous with higher income, are more plentiful could actually mean a drop in the tax
rates, assuming an equal yield comparison. This would be similar to what was found in

Case 4 of Table 4.2.
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APPENDIX 4A

PROOF: Suppose that (( y; ((r W, )) is a Nash equilibrium. Then (a) is clearly

satisfied. To establish (b), pick a lobby, say j'. Let (7))
the following maximization problem:

T )be a tax policy that solves

i=13

(12) (ggft{y,aug(xo((r,-)?il,r))Jr\P,{((m,-’ip) > et et )}

J=i =t
If (b) does not hold for lobby j', then we have

@) 7,5, (@ T ) (@0 F) Y E (@7 )+1——W((r . 7)

JEf =1

> 7 oo (ED L) ()0 E)+ ‘2 DL+ (@) )

Now let &€ > 0 be the number that must be added to the right-hand side of the preceding
inequality to turn it into an equality, i.e., £ is such that

G870, (@)1 T )+ 2, (@)1 ) S € (@, )+1———W((r>-1, 7)

J#i =1

= 5+ 70 (E) 1)+ 2, ()1 )+ Z_ &, @t i)+ @ )

Equation (3a) can be rewritten as follows:
(4a)

o i
}/juo(xo((r)_l, ))+‘\P ((T Vst ) [7’; MO(XO((T Vs>t ))JFKP ((f Vil ) '((f,-)ﬁpt)‘*’ifgj

{ 2.8 @)+ =l )J
{icj((r),l, )+TW(( 7 )}rc (@), 7 ) —%g

J=

A (e ),
zcj.((q)j;,r)jg

Suppose that lobby j' adopts the following contingent political contribution schedule
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() C,((z).0

a7, ((r)_l,~))+qg,(mgl,;){,f, Seol@ot e, (20r 1) q((m;,a%g},o}

if the govemmem implements the tax policy((7,),,7), then using (5a), we can assert that

i=13

62)C, (@)% 7)
= 7ol (@D T 2, (D1 T) - [y,uo(xo((w-[, e, (@ok.1)- C“,.((fi)ii,,f)%a]w

The total payoff for the government is then given by
N n ~ N ~ 8 A N A

72 6, (@ F ) =)L)
j= -

Now any tax policy ((r,)?,,#) with

i=l?

70 5o @D T ) (@0 T)- [7 oo (E) )l 2, (81 0) - € j,(<fi)ﬁi,t‘)+§~s}s0

will elicit no political contribution from lobby j'. Under this scenario, the payoff for the

government is given by the lefi-hand side of the first inequality of the following chain of
inequalities.

(8a) Zﬂ E @t et)
< ﬁ:éj((q)jii,tﬁ i%W((ri)i";l,t)
<3¢, (@0 )+1——~—W((r)4, 7)

ié (@it i Lo

In (8a), the first inequality is due to the fact that C ((z)Y,,1) > 0; the second inequality is

i=] 2
due to the fact that ((7}[,,7) is the government’s best response o (Cj, )z > the last
inequality is evident. Also, according to (7a), the expression on the right-hand side of the
last inequality in (8a) is the government’s payoff if it implements the tax policy
(z)L,,7). Hence a tax policy that elicits zero political contributions from industry lobby
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J' is strictly inferior to ((7))),,7); that is, a best response to (C j,,é_j,) must lobby j* to
offer a positive political contribution and will result in the following net payoff for
industry lobby j':

TN CA (AN IS (CALA Y {y,ug(xg((r YL+, (E)0F)- € -((f,.)ipf)%e}so

which is strictly higher than the net payoff it obtains under the Nash equilibrium
((Cj, ),Ai () Vot )). The contingent political contribution schedule defined by (5a) is better

than C +» contradicting the hypothesis that (( ) (AW ,t)) is a Nash equilibrium. Part
(b) of the proposition is now established.

To prove (c), pick a lobby, say ;. If C ((r WL E ) 0, then iobby J satisfies (c) under
the tax policy ((¢,)r,,7) ; there is nothing to prove this case. Let us consider the case

((T WL )> 0. First, define

(%9a) my, = max ( Z C. ((z')_l, )+1——W((r AN )J

(( )rl t) th _]—1
Next, define
(10a) m,

=max{y,uo(xo(<f>ﬁ,, Der (B0 3 6l >+—~W«f>-,,>) ”

(AN Pyt

It is clear that m , > 0. Now use (b), which has just been proved, to rewrite (10a) as

follows

(112) m, (y,uo(xo(m, L)) S 6 ()N )”*TW(( DN ))——ma

=

Because Z C, ((r W )+ i-——W((r PN ) is the payoff obtained by the government
£

i=1

. ~ N
under its best response to (Cj, ) .» We must have
AY i=

(12a) ZC ()0, F)+ E—%W((fj);;,é)za

Using (12a) in (112}, we can assert that
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(138) m, 2 y jus (v (@)X )+ ¥ 2015~ C, (07 F).

Furthermore, we claim that (13a) is actually an equality. Indeed, if it is not true, then we
can find a positive number, say £, such that

(148) m, -2 = y g (1L )+ 2, (@01, 7) - CL ()1, F).

Now pick ¢ in the neighborhood of £, then define the following contingent political
contribution schedule for industry lobby j':

(152) C,((z)11)= max{y ju, (x, ()X )+ ¥, (7)) - () = £),0).

Consider a tax policy ((z,)Y,,s) . If
7ol )t )+, () 1) (my = £) < 0

then C, ((Ti)ili 1,t)= 0, and the payoff for the government is then given by

(16a) ENJ C‘j((ri),.’ii,t)+-1——_‘5;W((T,-)?LJ)S m

A7

On the other hand, if
7 sttt )+ 2 (@) )= (my — ) > 0,

then C, (), )= ¥ 4y (o0, )+ ¥, ((c)X 1)~ (m, — &), and the payoff for the
government is

(172) 3 o (@ Lo )+ () 1)~y —£)+ Z ol (ERY: )+1—~W((r>_l,)

==t

<—(m, -8) max[y w5 (@)L T+ ()T )+ i o (CAUM, )+-1——W((r Y )}

(GG [y

=mg+E.

It follows from (16a) and (17a) that a tax policy — chosen in response to C » and (15a) —

that does not induce a posifive political contribution from industry lobby ;' will not be a

best response for the government. Furthermore, a tax policy that induces a positive
political contribution from industry lobby ;' gives the government exactly the payoff of

(my+e).



172

Now in the case we are considering, C g ((fi) NoE )> 0. It follows directly from (14a) that
the following strict inequality holds within ¢ in the neighborhood of £,

(182) 7,1z, (B0 F)+ 2, (81 )~ (m, —£) > 0.

If the government implements the tax policy ((7,)..,,7), then it obtains the following
payoff:

(198) 7,110 () T ) 2, (@) )=, )+ 3 éj((f»&f%éW((ﬂ)ﬁ“f)

J=j.j=l
=, +&

Hence the tax policy ((£,)Y,.) is a best response against the contingent political
contribution schedule C_  and (15a). This tax policy gives the government the payoff
(mo + 8) and the industry lobby ;' the payoff (m I 8), which is strictly greater than

m &= }/j'u()(xo((fi)i]il’;»-*- Tj' ((fi)ilil’;)—éj’((fi)ilil’;)’

the payoff it obtains under the Nash equilibrium ((Cj, )!’i (AN )): a contradiction! The

claim that (13a) is an equality is now established.

It follows directly from (13a) — as an equality — and (11a) that

@0a)m, = 7, (2, (@)Y )+ 2, (21 F) - C (D2 F)

+ﬁéj((ff>i’il,f)+i—f—W(( Y, )= m,
=1

—&

éj ((TAI-)Z!,E)"*' f;W((fi)iIinf)“ ity

o+
M=

It follows directly from (20a) that the payoff for the government under the Nash
equilibrium ((Cj, }"; (AN i,z")) is given by

@19) 2.8,k (i) =
j=t -

Now let ((7,)1,,7) be a tax policy that solves the maximization problem in (9a). Then we
have
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(22?1} my = Z C. ((T)_p )'*"'“‘—W({T )z it )

jejLj=t

gZc”j((r".)gl,i)ﬂL;*?—W((f,-)i’iz»f)

J=t

i ((T}—H )*“{“’;W({T)_{,) ™y .

=1

Hence,
(233) C, (7). 1) =0,
and (c) is now proved.

Having proved the necessary part of the proposition, we now prove the sufficiency part.
Suppose then that the combination of strategies ((Cj, )N (G )) satisfies (a), (b), and (c)

=1’
of Proposition 1. We shall now prove that it is a Nash equilibrium.

It follows directly from (a) that ((7,)},,7) is a best response for the government against
(C ; ) e1- We now use reduction ad absurdum to show that for every lobby j', the
contingent political contribution schedule C + 1s best against C. - Suppose then that
there exists a contingent political contribution schedule C;, and a tax policy ((z; L1

that is best against (é’ IE C. j,) such that

(243)7j’u0(x0((Ti){\il’t))-l-LP"((T‘)i ey )' ((T )y =128 )
SRR AN I (GRS BYeH (CALNY))

Using (b}, we can write

(253) 7,”0(x0((7)-1> ))'*'\P ((T )z—ls ) ZIY: j((z-)—l’ )+'1"—"‘W((T )1 1f )

j= 7=

st ) P oA G

Adding (24a) and (25a), we obtain

) Yo GO A CO U BNH CHAR) T oK R HA B )

J#jj=t
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Now use (¢ ) to find a tax policy, say ((7,)}};,7), which is a best response to ()", and

under which € AGEDL,H=0. Then we have

@72 3 C (@) S w(@) )= S @) ) S ()= my
Ji =t I-¢ jei =t i-¢ ’

It follows from (26a) and (27a) that

TGN (CRUNE) P S Gl (CR M) R4 CRYNE)

v

J#j =1

> ¢t 3 Gl Ew (et )
J=i =t —&

The lefi-hand side of (28a) is the payoff for the government under ((7,)Y,,7), if this is the tax
policy chosen in response to (é' IT C. ; ); the right-hand side of (28a) is the payoff under the
best response, also to (é' B C. y ) The strict inequality (28a) asserts that the payoff is higher

under ((z,)Y,,£), than under the best response, which is absurd. The proof of the sufficiency
part is now complete.
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APPENDIX 4B

PROOF: Because ((£,)Y,,7) is a best response of the government to (C ) is must

maximize this player’s payoff, given (éj) j’: .- The following set of first order conditions
must hold for an interior solution:

6I:iéj ((fi)ilil )+ ijg;W((f,)finf)}
(29a)

s =0, fori=1...N,
or;
A AN 7 2 AN 2
0 ch((fi);evt)+“‘”_W((Ti)i=1az)
= 1-¢
= (.
ot

The following set of first-order conditions characterize the tax policy that maximizes the
joint payoff of industry lobby j and the government, given the contingent political
contribution schedules of the other industry lobbies:

(30a)

3 7,40 o (@D D)+ W (@D + 3 €, (D1 +-1-f—;W((f,-)5L,f)}

=0, fori=1,...N,
or,

L

)]

7juo(xo ((fi)i]in;))'*" \Pj((fi)ﬁ—wf) + ZC, ((z’:i);il’i) +1—§;W«f:)£1’;)}

ot

=0.

Using (29a) and (30a), we obtain the following set of first-order conditions for each
mdustry lobby j=1,...,N,

1) Lt ((r:),-’il,f))w;, (G - &, (@)L

Oy g (3 () 1 D)+ ¥, (E) Y8 — € (B )]
ot

=0, fori=1,...N,

={.

The set of first-order conditions (31a) assert that under the Nash equilibrium, the
marginal gain in welfare of an industry lobby, due to a small variation — from its
equilibrium level — of the corporate tax rate imposed on an industry or due to a small
variation — from its equilibrium level — of the personal income tax rate, will be given
away completely as political contributions. Summing (31a) over j=1,..., N, and using
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(29a), we obtain the following set of first-order conditions that characterize the
maximization of the global payoff under the Nash equilibrium:

ab:(y,,-uo(xo((@>£1,f))+W,-((fi)iiuf))ﬁt;?;W(f;)ﬁ;,fﬂ
(32a) =2 =0, fori=1...N,
Jz,
a[z(;fjuo(x(,((fg>;'il,f))+%«ﬁ)ﬁi@,i)ﬁfg—W{mlm}
s =0.

ot
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APPENDIX 4C

PROOF: To show that ((C ¥y - ,((r Yot )) is a Nash equilibrium, we apply Proposition 1.
To this end, we need to establish some preliminary results.

First, pick a lobby j . For the group consisting only of lobby j , we have the following:

max

(33a) ﬁj S B, wy ﬂgﬂi,..‘,j—l,jm,zv}

(Z(y, oo ((E) D)+ 2, (E) >)+ffg—W((f,-),-’L,f)]——yg;“;;:._.,,--l,m,,v;,

which can be arranged as follows
Gaa) (y o (o ()X + ¥ (20, 0)- 4,
Y £ . .
-—/‘{01 J-Lj+LN} ( Z(yj uy (%, (7, ),pt)"‘q" ((T)_1:f))+1_:;W((T,~),-A=[1,f)J20

J#i.j=1

Using (34a), we can now assert that
(358) éj((fi)izl’f)z 7j’uo(xo ((fi)?.—ii’f)_i' LP;'((Z’::){ZU;)‘ l&j’ J=L..,N.

We shall now use (35a) to show that the tax policy ((r J ) is best against (C ) . Indeed

if this is not true, then there exists a tax policy ((r Yt ) such that

(36a) ﬁ:éj((ri)f__l,t)+—1—f{£W((ri)fil,t)>i (AL )+—1————W((r)_l, f).

Let J be the group of lobbies that make a positive political contribution under ((r Yt )

There are two possibilities to consider: ./ = {I,..., N} and Jis a proper subset of {I,...,N}.
Under the former possibility, (36a) takes on the following form:

372) 37 0 (ra (@) s) + 2, () 0) - ﬂj)+1——~W«r ))

J=1

>Z(y,uo(xo«r YLD A (G - 2, = ()N, )
i—¢

In obtaining (37a), we have used (352). Clearly (37a) is a contradiction. Under the latter
possibility, (36a) takes on the following, simplified, form:
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(382) 3.2, >Z(/,uo(x0«r I ER F (AR )+—W<<r )

jeJ =t

=S o o (@)Y D)+, (1) ))——-———W((r D))

jeJ

2 Hior vy~ Hgs -

The strict inequality between the first expression and the last expression in the chain of
inequalities (38a) is a violation. The claim that ((r Yot ) is best against (C " 1 1S DOW

proved. Having shown that ((C W il ((r Vot )) satisfies (a) of Proposition 1, we next show
that is also satisfies (b) of that proposition. Now for any tax policy ((r )it ) we have

39) € ((w)M0t)=7 0o (DN )+ ¥, ()2 0t) -2y F=1,.. 0N
It follows directly from (35a) and (39a) that for j' =1,...,N, we have

(40a) y uo(xo((T Yiessf ))‘*‘LP ((T )it ) (7j'u0(x0((7i)ili1’t)+qu'( Ti)i]il’t))
ch((z'i)zel’ )_ j((ri)ilil’t)

Because ((r rLE ) 1s a best response for the government against (C W =1 » We must have
N
A g
@) 3.0,k e (@ F)2 36 (0t o)+ (@)
j=1 j=1 -
Adding (40a) and (41a) and rearranging, we obtain for each ;' =1,..., N,

(28) 7y (5o ()1 F )+, (7)o F )+ Zc (G )+-~W((r)_1, 7)

J=ji=l

Zyj'“o(xa((fi)glal))+ LP]'((T;')ZU ) ZC ((T );»17 )+TW((Z' )z of )

J=fLj=l

which shows that the combination of strategies ((C W 1o ((r Voo }) also satisfied (b) of
Proposition 1.

To prove that ({C » - 1,((?;' JA )) also satisfies (c) of Proposition 1, pick a lobby j'. We
claim that there is a subset J < {1,2,..,, N }, j € J,such that
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(432) Y41, = i~ Hir-

jes

Now let

(44a) £ = mmJ,Jaj’(ﬂ;g?i..,N} —#{Tg?f,; ‘Zﬁ;J
\

jed
thenfor j=1,..., N, define

G +sifj=j
sa) g, =17 "
H; if j#j
In this case, the list (x;)]_, Pareto dominates (/2,)", , which is not possible since ()Y, is

on the Pareto frontier. Now let J be a group of lobbies such that (42a) holds. We can rewrite
(42a) as follows:

(@62) 3" C(E) D) = 27 o (3o (D)) + B (D)) B sy + 12

jeJ jeJ

S{Z(muo (o @)E.D)+ ¥, «f,-)ﬁm)—-I—f—gW«f.-),-il,th

jeJ

jeJ

+ > CHENNLT).

jeJ

+[Z(yjuo(xo((i>ﬁl,?>)+ Tj((a)ﬁl,h)—ém@)g,?)J

Note that in (46a), we have denoted by ((7))Y,,7) the tax policy that maximizes the joint
payoff of the government and all the lobbies outside J. Also the inequality is obtained by
adding Z c ; ((F))1,,7), a sum of nonnegative terms, to the right hand side of the fourth

jeJ
equation. If one of these terms is positive, the inequality in (46a) will be strict. In fact, each
of these terms is zero, as we not {ry to show.

Now it follows immediately from the definition of C A7) Y,»t) that

@) 3. C@0D2 Tl @)L+ 8, @)D~ i)
D) 2 CA (AN I R (CALNYD)

jed

- Z(yj'uﬂ (xo ((f;)fils;)}”" K}’j({fl)zl,f) - éj ((fljfigjg))

JjeJ
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Rearranging (473a), adding in (462}, and simplifying the result, we obtain the following
inequality:

(489) Y€, (DD + LGN D + =W ()1

jeJ jeJ

<G @D+ L E LD+ =T (EL.T)

JjeJd jeJ

Observe that the left-hand side of (482) is the payoff obtained by the government under the
tax policy ((£,)5,;,7), a best response to the combination of contingent political contribution
schedules (C,)Y, , while the right-hand side is the payoff it obtains by playing ((%,)¥,,7)
against the same combination of contingent political contribution schedules. Hence (48a)
must be an equality, which means that ZC‘ AGEDL,T)=0; thatis, C AEDL,T) =0 forall

jeJ
j, including ', in J. Therefore, ((é ) jY=1 ,((z’,.),.N= . )) also satisfies (c) of Proposition 1. We
have just shown that the combination of strategies ((C' ) ?’:1 , ((fi) NoE )) constitutes a Nash
equilibrium for the two-sided capital levy problem.
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APPENDIX 4D

PROOF: The proof of Proposition 4 is accomplished by carrying out and induction on N,
the number of industry lobbies which try to buy influence; it is long and thus broken into
several steps.

First of all, we need to set up the needed machinery used in the proof. To this end, let
((C IR (AN f)) be a truthful Nash equilibrium, the contingent political schedule of
industry lobbyj, j=1,..., N, is given by

(492) €, (7)1, 0) = max [y uy (%o (7)1, 0)+ ¥, () 00 0) = 22,,0]

Also, under the tax policy ((£,),,7), the political contribution of each lobby is given by
ifi=1

(502) &,z 10s) = 7,00 (e (B 5 D)} B, (B D) = £ 2,
which yields lobby j a net payoffof 4.

Next, let J be a subset of {1,2,. N }, then consider the J-subgroup component game
I1(&1' ((Ti)ibil 3t)jE_7 ) Let

(512) vy™ = max I:Zéj((ri)z{:i’t)+__§“W((Ti)iN=l’t)jl°

AR ey i-¢
As defined, v, represents the payoff for the government in the J-subgroup component

game [’ (C’ (=) Y 1) i ), given that it does not receive any political contributions from

the active industry lobbies in this game. Next, for any subset / of J, let

(52a) v, = max [Z(;f,-uo (@) ¥, (@)1 0)+Y c",((ri),-’il,z)+i—f—g—w<(a)£l,z)}

NN
(AN el I

As defined, vy, represents the maximum joint payoff — in the J-subgroup component

game T(@ (z w ,t)je J-) - for the government and the industry lobbies in 7, given that no
industry lobby inside J but outside / makes any political contributions. To continue, let
M((é j)jej) as the set of vectors (v)

;e that satisfy the following conditions:

(S3a) v, 20,5,
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(542) D v, vk, —ve™,

jeJ
(55a) Zvj < Vs ~Vilu-n -
jef

In (55a), (J— I} denotes the complement of [ in J. We now make several claims. First, we
claim that

(56a) ((f,-)ziuf)e aagi’??))((Z(Yjuo(xo ((Ti)ilil’t))+ ¥ ((T")‘{Z“Z))
+ Zéj (z)iD+ T_%W((Ti)ﬁvt))

Second, we claim that (/) , belongs to M((é 1) ier ) To this end, let I be a subset of J

and
(578) ()27 ) ore )maf[ 3 o (o ()22 ) 4 2 (202,00
) \e(T-n

+ Zéj((ri)ililﬂt) +'1‘§"“W((Ti)x1at)]
J - &

Jjed
Using (49a) and (50a), we can write

(58a) 7 1, (%, (B0, )+ 2 (01, F)- C (21 F)
= 1, 2, (5 (@1 T )+ 2, (@)Y, 7)- € (G2 T)

Furthermore, because ((r"i) Nof ) is a best response for the government against ((é j)?l:l ),

the following inequality must hold:

(598) T,C) @D+ =W (@) 2 Y CHE) D+ =W (ENLT).

JjeJ jed iI-¢

Summing {58a} over j € (J -1 ) , then adding the result (592) and rearranging, we obtain
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CODIFTREN CALA P CRLATI IS Sok (CH 1M )T*—W«r o5

jedJ Jjed

R Gty R G 8 o O e )

jef

> 3o o (G010 )+ 2, (@0 )= C (00 7))
=24

jel
Now using the definition of vy, we can assert
(6la) vim, > Z(r LA ALY B A AN I YN (AR (AN ))
jeJ jeJ

Furthermore, by definition

Jje(J-I) Jjed

(G2 v, 2 D (y,uo(xo((r)_l, P (@8 T 36, (@7 )+-1~——W((r)-1, )J

Using (61a), (60a) and (59a), we can write

(63a) Z/‘ 7 SV ~Viouo-n -

Jjei

Inequality (63a) assert that (4,) ., belongs to M((C‘ ) je ) Third, we claim that (4;)

jet jeJ

actually belongs to the Pareto frontier of M((C ) ) such that

(642) p; 2 i1, forall je J,
Hu 2 fiy, forone jle J,

Applying (b) of Proposition 1, to the Nash equilibrium ((é AIIN (AR t)) of the J-
subgroup component game F((C’ 1) e ), we can assert the existence of a tax policy

((rf)ﬁl,t‘) such that €, ((r})ﬁl,t;)z 0. Next, let
éj(("_j)fliiati) O}'

Note that both C ((r Yook ) and ((Z' | ) are best responses against (C' ; )jej, therefore

il

(652) I' = |j e J

they must give the government the same payoff. Using (49a) and (50a), we can write
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(662) Y 41, =Z(/Juo(xg((r o 2@ E 26 @k e e, z)}

jelt jef jeJ

-3 (mﬂ(xo((rs)iipr‘))wj((r:),;’; SIS (AN )+~—-—W(<r Yot )}

je(d-It) JjeJ

On the right-hand side of (66a), the expression inside the first pair of brackets, according
to the first claim, is equal to vy, , while the expression inside the second pair of square

brackets is less than or equal to V{O}U -1y . Hence

A max max
(673) Z,U i SVour ~Viuu-r -

jel'
Together, (642) and (67a) imply that

max max .
(682) Zf‘j = Vious ~ V{O}U(J—I‘) ’
jel
that is, (,u ; )jej does not belong to M((é’ ; )jE 7 ): a contradiction. The third claim is now

proved. We now have assembled enough machinery to prove Proposition 4. First, let us
consider the case N =1, i.e, there is only one industry lobby in the capital levy problem
In this case, we have

(69a) u™ =max ——W(r,,1),
) 1—¢g

i = max (}/luo(xo(ri, P W(T,,f))

max

& ::ﬂ{o 1} ~ Ho

Furthermore, M =[0, 4, Jand M = {, } Let (él, (fl,f )) be a Nash equilibrium for the

capital levy problem when N =1. Under such an equilibrium, the only industry lobby
will design a contingent political contribution schedule that induces the government to
maximize the global payoff but extracts all the surplus that results form the lafter’s
cooperation. That is,

(70a) (T1 N )e arg max( Vil (xo (rl , t)) +¥ (z'1 , t) + W(z'i s t))

The net payoff for the singly lobby is
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(T1a) /oy = pipay —Ho
and the equilibrium political contribution is
(723) (£, 5) = 71”9(’50(%\1:;))‘*?1 (f;j)'" Ay

which gives the government g, the exact payoff it obtains by ignoring completely the

industry lobby and by choosing the tax policy that maximizes social welfare. For the
case N =1, all the Nash equilibria thus give the single industry lobby the payoff f,,
which is the highest that the single lobby can obtain. Thus all the Nash equilibria, in

particular the truthful Nash equilibrium (él S0 )), where

(732) C,(¢,,6) =max (y,u,(x,(z,, 1))+ ¥, (r,, 1)~ £,,0),

are coalition-proof. We have just shown that when N =1, the truthful Nash equilibrium
is a coalition-proof Nash equilibria give the single lobby the same net payoff f,, which is

the only element of M .

We are now ready to start the induction of V. Suppose then that Proposition 4 has been
proved for N >1 and that for any coalition-proof Nash equilibrium ((é j);; L@ ,?)),

we have

(74a) ()Y, )eargma;c(i(yfjuo(xo((ri)ﬁl, )+ (@), ))+I——W((r ) )J

) U

Next, let ((é’ DELENE f)) be a truthful Nash equilibrium for the case N+ 1. We want
to show that this truthful equilibrium is coalition-proof. First, we claim that it is self-
enforcing. To establish this claim, pick a proper subset J of {1,2,. LN, N+ 1}. Because J
has at most N industry lobbies, we can invoke the induction hypothesis to assert that in
the J-subgroup component game I’ ((ﬁ ) e J—) the Nash equilibrium ((C EAEHN A))

j=17 i=1 3

is self-enforcing.

Next, we show that this truthful Nash equilibrium cannot be Pareto dominated by any
other self-enforcing Nash equilibrium. To show this suppose the contrary, i.e., suppose

that there exists a self-enforcing Nash equilibrium, say ((5 BIR(CANY ?)), for which
the following inequalities are true:

(758) 71, = 1 o (el DY T )+ W, (G010 T )~ CAGED YL T )2 2, 20 for j =1, N +1
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with at least one strict inequality holding. In (75a), 4,, j =1,..., N, is the net payoff for
industry lobbyj under the Nash equilibrium ((5 IR (AN ,?)) Because the vector of

net payoffs under the truthfil Nash equilibrium ((C PN (CA T ,t)) belongs to the

Pareto frontier of M , the inequalities in (752) imply that the vector of net payoffs
(E,)%% is above the Pareto frontier of M, a result, which we now show is not possible.

First note that

N+l N

76 2.7, = 2;( 7o (@ T )+ (@) F)-C (@ F))
- i[(}/]uo(xo((f T+ (@ )ﬁ;‘,“‘))+-1—W((r )ji;“f)]

ri( S by (G >ﬁfﬁ)}

Jj=1

Observe that on the right-hand side of the second equality in (76a), the expression inside
the first pair of brackets is less than or equal to g7 ., while the expression inside the
first pair of square brackets gives the payoff of the government under the truthful Nash
equilibrium ((C YL EN ,t)). Because the government can always ignore the (N + 1)
industry lobbies and choose a tax policy that maximizes social welfare, its payoff under

N+l

its best response to (C ), must be aleast 4™ . Hence using (76a), we can assert that

N+1
(77a) Zﬁj Sﬂ{’é’i’f...,zm} — Al

J1

Next, pick a nonempty subset J of {1,. LN+ 1}. Then J , the complement of J in
{I,. BN+ 1}, contains at most N industry lobbies. We have

N+l

(783) 3. 7, = Z(mo w(@n e, (@n e+ wle ),”:‘f)}
S PR R R
- )
AR e

jeJ
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Now in the J — subgroup component game I‘({@ ) ies ), the Nash equilibrium
(€)@, D)) is coalition-proof because (€)1, ()1, 7)) is assume to be

J==12
self-enforcing. Hence using the induction hypothesis (74a), we can assert that

@90) T mole(@i T (@0 e T C (@ ) owleni )

JjeJ jeJ

- s St o)

7 )l‘l o jEJ

+3¢ (G )N;f’,~)+i—~—W((r Yt )J

jeJ

Observe that the right-hand side of (79a) is greater than or equal to u {‘;“"}G 5 - Also the right-
hand side of (78a) is less than or equal to zg7 .y — Bigyyr»> 1-€

(802) D 7, 2 Uiy way ~ Mgy -

jeJ

It follows from (75a), (77a), and (80a) that the vector of net payoffs (1; )N *! belongs to

M . This last result contradicts (75a), which asserts that (#, )N *! is above the Pareto
frontier of M . We have just shown that the truthful Nash equilibrium
((C YL@ )) is coalition-proof. Half of Proposition 4 is now proved.

N+l

To prove the other half of Proposition 4, we shall now show that (1), the vector of

net payoffs associated with a coalition-proof Nash equilibrium, say
((Ej) PR (G Y )), is on the Pareto frontier of M . Indeed, if this were not true, then

N+l

=1 » On the Pareto frontier of

we would be able to find a vector of net payoffs, say (u;)

M that Pareto dominates (). If we let industry lobby ; use the following truthful
strategy:

®1a) C, (7)1 1) = maxly u, (x (e ) )+ W, () ot )= 12,,0], =1, N 41,

then we will obtain a truthful Nash equilibrium, which is coalition-proof and under which

the vector of net payoffs (x;) N_T Pareto dominates the vector of net payoffs under the

coalition-proof Nash equilibrinm ((C OTLEDY ?)) and this is absurd.

=12

Finally, we need io prove that (74a) also holds for (N +1). To this end, let

((E P IR (CA e )) be a coalition-proof Nash equilibrium. ()7 is the vector of net
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payoffs for the (/V +1) industry lobbies under this Nash equilibrium. We have just shown
that (%)} is on the Pareto frontier of M . We shall now show that

®2a) (E)1.F)= a(igig?f{i(?;uo(xa((ri)if‘s IR AL ))+1-—W((f Ykt )} :

Suppose that (82a) is not true. Then we can find a tax policy ((T i, ) such that

©3) 3 el @2 7 ) 2, (@ =@ )

<l ) (@l e e

Let us rewrite (83a) as follows

N+1

¢4 3.7, {2_;(7,-% O R A At e 4 VN )}
[Zc @i (e ),’i;"f)]

Now on the right-hand side of (84a), the expression inside the first pair of grand square
brackets gives the global payoff — under the tax policy ((r v ) - for the government
and all the industry lobbies; this global payoff is less than or equal to ug; .. As for

the expression inside the second pair of grand square brackets, it is the government’s

payoff under the tax policy ((r Yt N) which is a best response to the combination of

contingent political contribution schedules (C )N *!. Because the government can always

ignore the lobbies and choose to maximize social welfare, this payoff is at least p™ . It
follows from these two observations and (84a) that

N+l

(85a) Z/jj < ﬂ«?}mﬁ},{...,m%} —

j=t

Finally, let J be a proper subset of {1,2, e IV + 1} , then rewrite (84a) as follows:
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jeJ

-

Because ((C PR (AP ,N)) is a coalition-proof Nash equilibrium in the J — subgroup

component game F((C et ), we can invoke the induction hypothesis to assert that

(87a) ((r ),”;’,N) argmax]:Z(yjuo(xo((r Yt ))+‘iP ((r Y ))

((T; Wt | jer

jeJ

+ 28 (@ ) )}
Using (87a) and (86a), we obtain

(882) D, < Hign way — Higgy -

jeJ

Together (85a) and (88a) imply that for the case (N+1), the vector of net payoffs (1 j)if’:l1
does not belong to the Pareto frontier of M . This is absurd because we have already

shown that (#; )N *! is on the Pareto frontier M . Hence (82a) must hold. The proof of the
second half of Proposition 4 is now complete.
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APPENDIX 4E

PROOCF: We now conduct the proof of Lemma 5. Although brain drain does not occur
when wages are taxed at a low rate, it might take place on a massive scale when wages
are heavily taxed, as we now show. To this end, we first establish the following result:

8(0,8)

(892) lim j@z(a—z)m(o,z)ﬁ)h(ﬁ)dﬁ =0.

00

To show (89a), suppose that it is not true. Then we can find a sequence (zn )n o>

0<t, <1, lim¢, =1, such that

B>

8(0.t,)

(902) lim jﬁe(a-zn Y@ (0,,)8)Yh(F)dE > 0.

Now in order for (90a) to hold we must not have (1—¢,)w(0,¢,) converging to zero when
n — oo ; that 1s, we must have (1-7,)»(0,¢,) bounded below by a positive number when
n — oo . Furthermore, recall that

1

(l—aj)Aj] K,

P
a)(OS tn)

©12) L, <w(o,tn>)=[

if the technology used in producing good j, j =1,..., N, is of the Cobb-Douglas type, say
F(K, L)=AK’L", 0<a, <1.Thus

1
p.(l—a)A, | S
_‘?ig.___f)_f (1_tn)"f Kj'
(1-¢,)0(0,z2,)

(928) —L,@(0:1,) {

Because (1-¢,)@(0,z,) is bounded below by a positive number, the expression inside the

square brackets of (92a) must also be bounded below by a positive number when 7 — o,
Hence

(93a) lim——L,;(@(0,1,) =0, (j=1....N).

1-t,

Next, note that under the tax policy (0,¢, ) the market-clearing condition for labor takes
on the following form

g{0,t,)

L g Ho(0,6,)) = [68((1~1,)(0,2,)0)n(B)dE .

I—-¢

R

(94a)
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When n —» o, the expression on the lefi-hand side of (94a) tends to zero according to
(93a), but the integral on the right-hand side of this expression is bounded below by a
positive number. This is absurd. Hence, (89a) must hold, as claimed.
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APPENDIX 4F

PROOF: In proving Proposition 5, we let ((r)"’ N ) be a tax policy that maximizes social
welfare. We have

N (1)
+3 5,(F (Ko, L)1) j(e Yol(o)" ¢ Vo u(@)ad

< (Fy (Ko, Lo (@)1 )+ gp (B (Koo Lol ))
oy )

Iu,m( (a-le) . Ph@)ds .

Where we have denoted by
N 8(z.t)
(96a) L, (7,7) = ( S0, I (0(z,0)+1 jee(a Ho(z,08 W@)dd

the equilibrium level of effective labor input in the public sector under the tax policy

(z,1).
Next, let @ be the value of @ that solves the following equation

(1) K

j@e(we}q(e)de - j@( -1 Yole) " P W(@)dd .

As defined, @ is the wage rate that must prevail to elicit the same aggregate supply of
effective labor as the tax policy ((r)* g ), given that wages are not taxed and that
emigration is forbidden. We claim that

oley )

fualtla-)ley e T H@)as .

0

(97a) ]‘u,\m (@8 W@)ad <

To establish the claim, let w(6), 6 > 8(1*,1* ), be the wage rate that satisfies the
following condition:
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olery )

(982) jﬁe(m(ﬁ)a W(@)ad < ja( (-l P @ras
and for all 6 2 8{z",1* ), let
(993) B(6) = :juw (@@ @)as .
Differentiating the expression on the lefi-hand side of (98a), with respect to @, we obtain
(1002) A((8)0W(G) + fjfé *0(0(6)8 ' (@)H(@)dd =0.
;

Differentiating (99a) with respect to 8, we find that 4'(8)< 0, where the right-hand side
is obtained from (100a). Hence, 3(8), 6> 6(1* iy ), is non-increasing. Furthermore,
when 6 = Q(z"f ), we have a)(H(T‘,t* )): a- t*)a)(r*,t* ), which, in turn, implies

pO )= fuy,lell-1 ol o @rad

Hence the claim is proved. According to Lemma 3, when 7 <1, we have

oo )<

Furthermore, according to profit maximization,

oF, .
(1022) p, A (K L( (T,O)JJ—@)(T,O):O (=1,.,N).
Also,

N \; N a @ ( o N ~ o~
(103a) Lo(t,O }+ZLj a)(r,Gj = |0z w\r,@}@ (8)do

is the form assumed by the market-clearing condition for labor under the tax policy

(;,O} . Hence LO(;',OJ, L, (;,O),. I ‘(;,O) ,and A= w(;,O) constitute the solution of
N \ \
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the maximization problem for the case where o = w(;,ﬁ) .Ifwe let @' be the wage rate
at which A{w) crosses the fourty-five degree line, then because ﬂ(a)(;,OD = m(;,OJ , We

must have w(z’,ﬁ) = @'. We have just shown that when 7 <1, the socially optimal tax to

policy dictates that wages should not be taxed, but capital should be taxed at rate z.

Let us next consider the scenario ; =1. This scenario occurs when
7 a}?()
(104a) uy (7, (K,. L, (1,0)))5;(&,110 (1.0)) - 0(1,0)2 0
(4]

If inequality holds in (104a), then the argument just presented for the case r <1 canbe

repeated verbatim obtain the same conclusion: capital should be taxed at rate r =1, but
wages should not be taxed.

We now claim that if (104a) is a strict inequality, then the optimal tax rate on wages is
positive. Indeed, if it is not optimal to tax wages, then capital will be taxed at rate = and

the optimal social welfare will be given by W(;,O) =W (1,0). However, when (1042) is a

strict inequality, we must have %2?(1,0) >0, 1.e., social welfare can be raised by also

taxing wages after having taxed away all profits.
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APPENDIX 4G

PROOF: If ; =1, then obviously r > ¢', as claimed by the proposition. We now show that

if 7 <1 , then 7> 7. To this end, suppose that the home government chooses to tax only
capital and at rate 7 > 0. Recall that in the discussion leading to the statement of Lemma
3, we have shown that o(z,0)> @ and that both the equilibrium wage rate »(z,0) and

the equilibrium level of the public good x, (1,0) provided rise with 7 . That is, as 7 rises

the tax policy induces no brain drain and raises the welfare of the workers as a group. The
social welfare obtained under this tax policy is given by

(1050) 17(2.0)= 3l 10 (r 0 B 0 G (o -0 i o o»{ zy,}@(r 0).

j=1

Differentiating (105a) with respect to 7, we obtain
(106a) 220 W) i{y 4, (x, (7,0)) + ¥(z,0)]
or  ar|&vieew ’
S (O [ )
T

j=l

ow (r,0)
ot

In the discussion leading to Lemma 3, we have shown that if ; <1, then <0 for

all r <7 <1. Using this result and the fact that

;957 [ (g (e (.00t (54 (,,0)){1 ~ i }/,} + cb(r,o)J >0

=

we can assert that if 7 > 7, then

J=i

(1073) %(i{y 1y (5, (7,0)) + ‘{’(r,(})ﬂ <0.

Now the joint payoff for the home government and the N industry lobbies under the tax
policy {z,0) is given by

(1082) I'(z,0)= Z{;/juo(xo( 0))+¥(z,0)]+ ?—-W(T 0).

Jj=1
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For any 7 = 7, we have

aose) D 2[5 s o) vt 2220 o,

= ot

which has been obtained with the help of (1072) and the fact that ?j%@) <0 when
: T

; <7 <1. We have just shown that the joint payoff for the home government, given that

only capital is taxed, is strictly decreasing in the interval 7 <7 <1. Hence, when 7 <1,
the value of 7, namely ¢', that solves the maximization problem in Proposition 6 must

be strictly less than 7 . Proposition 6 is now proved.
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APPENDIX 4H

PROOF: There are two cases to consider in the proof of Proposition 7: 7 <1 and 7 =1.
When 7 <1, we have ©' <7 according to Proposition 6. Because 7' <7, we must have

(110a) u(F, (K, L, (" 9)))25 (Ko, Lo (r,0))- oz 0)> 0,

¢
according to Lemma 3. According to Lemma 7, (110a) also implies that %EV—(r‘ ,O)> 0
We claim that

Q119 3 ol O Ze0)-(- ') ol 0) 2260 o,

J=1

Indeed, if this is not the case, then according to Assumption 4, we must have
(112a) [u(’, (%, (¢ ,o))-%‘;"-(r1 ,O)}[l -3 j} + %‘f—(r‘ ,0)?53((0(11 0P W@)ad
Jj=l 0
- ol 0) [tlole 08 J@)ad <0
0

Because the sum of the expression on the left-hand side of (111a) and the expression on

the right hand side of (112a) is equal to a—;/—(r‘ ,O), we will be led to the conclusion that

o (‘L’ 0) <0 if (111a) does not hold, a conclusion that is opposite to the result

BV:/ (r 0) > 0, already established.

Using (1112) and the result %pz(rl ,0) >0, we obtain

(113a) %?(T‘,O)=i[}/ju{)(xo(11,0))2;70(71,0)—(1~T‘)Lj( (z' O)Zw(fi,())ﬂ

=i
£ I 6)s 0.
I—-¢ ot

It follows directly from (113a) that F(rl ,1‘)> r (f’ ,G), 1.e., taxing capital at rate ¢' and

wages at a low rate ¢ > 0 will yield a higher joint payoff for the home government and
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the &V industry lobbies than taxing only capital. Thus when the industry lobbies are active,
their lobbying activities will induce the home government to tax wages at a positive rate.

Having considered the case 7 <1, we next consider the case 7 =1. The case 7 =1 arises

when (109a), of Appendix G, holds. If (109a) holds with equality, then 7’ < ; and the
preceding argument can be repeated verbatim to show that the tax rate on wages is

positive. If (109a) holds with strict inequality, then gg(l,(}) >0 by Lemma 7. The

preceding argument can be repeated verbatim with 7' replaced by 1 to show that
%(1,0) >0,1e., %It:(l, £)> %;—(I,O) for small values of ¢. The tax rate on wages is thus

also positive in this case. The proof of Proposition 7 is now complete.
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Table 1.1
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Rates of Return and Effective Tax Rates for First University Degree Graduates:
1998 Tax System, No Student Loans, No Dependants (Base Case)

IRR (%) IRR (%) ETR
Net-of-Tax {1} | Gross-of-Tax (2} (2 - (1317 (2)

Males

Full-Time 7.94 9.84 0.193

Part-Time 7.06 9.00 0.215
Females

Full-Time 12.63 14.34 0.119

Part-Time 11.52 13.29 0.133

Notes: IRR = internal rate of return
ETR = effective tax rate

Source: Authors’ calculations using 1995 Statistics Canada Survey of Consumer Finance data.

Table 1.2

Base Case Rates of Return, Effective Subsidy Rates, and Tax Minus Subsidy Rate

iRR (%) IRR (%} ESR ETR-ESR
Public (1) Gross-of-Tax 2y - (1)Y(2)
Private (2)

Males

Full-Time 7.37 9.84 0.251 -0.058

Part-Time 6.86 2.00 0.238 -0.023
Females

Full-Time 10.38 14.34 0.27¢ -0.157

Part-Time 9.85 13.29 0.259 -0.126

Motes: Definition of base case is as in Table 1.1.
ESR = effective subsidy rate
ETR, [RR —sees Tabie 1.1.

Source: See Table 1.1.
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Rates of Return and Effective Tax Rates for Full-Time Students, 1998 Tax System

With Student Loans
Sex and Value of IRR (%) IRR (%) ETR ESR* |ETR-ESR
Dependants Loan (§) Net-of-Tax (1) | Gross-of-Tax (2} | [(2) -{)1/ (2}

Male, 0 (base case} 7.94 9.84 0.193 0.251 -0.058
No Dependants 5000 8.15 10.03 0.187 0.265 -0.078
10000 8.38 10.24 0.180 0.280 -0.100

15000 8.66 10.46 0.172 0.296 -0.124

30000 10.31 11.77 0.124 0.374 -0.250

Female, 0 12.63 14.34 0.119 0.276 -0.157
No Dependants 5000 13.20 14.83 0.110 0.299 -0.189
10000 13.88 15.38 0.098 0.324 -0.226

15000 14.70 16.03 0.083 0.352 -0.269

30000 20.49 19.81 -0.034 0.475 -0.509

Female, 0 11.59 14.34 0.192 0.276 -0.084
Single Parent 5000 12.04 14.83 0.188 0.299 -0.111
With one child 10000 12.56 15.38 0.184 0.324 -0.140
15000 13.16 16.03 0.179 0.352 -0.173

30000 16.99 19.81 0.142 0475 -0.333

Notes: 1) The zero loan case without dependants is the same as the base case considered in
Tables 1 and 2.
2) The female single parent is assumed to have had a child at age 18. This child will
generate a child care expense deduction until the parent is aged 25. Canada Study
Grants, which were offered starting in 1999, are not included.
3) For the $30,000 loan, $2,000 of the principal qualifies for loan forgiveness. See
Appendix 1B.
4) * ESR = [(2) - (appropriate entry from col. 1 of Table 1.2)//(2)

Source: See Table 1.1.
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Rates of Return and Effective Tax Rates for Part-Time Students, 1998 Tax System

With Student Loans
Sex and Value of IRR (%) IRR (%) ETR ESR* ETR -ESR
Dependants Loan (8} Net-of-Tax (1) | Gross-of-Tax {(2) | [{2) - (1)]/(2)

Male, v 7.06 9.00 0.215 0.238 -0.023
MNo Dependants 5000 7.02 8.98 0.218 0.236 -0.018
10000 6.97 8.95 0.221 0.233 -0.012

15000 6.92 8.92 0.224 0.231 -0.007

Female, v 11.52 13.29 0.133 0.259 -0.126
No Dependants 5000 11.58 13.35 0.133 0.262 -0.129
10000 11.63 1342 0.133 0.266 -0.133

15000 11.70 13.49 0.133 0.270 -0.137

Female, 0 11.17 13.29 0.159 0.259 -0.100
Single Parent 5000 11.21 13.35 0.160 0.262 -0.102
With one child 10000 11.25 13.42 0.161 0.266 -0.105
15000 11.30 13.48 0.162 0.270 -0.108

Notes: 1) The zero loan case without dependants is the same as the base case considered in

Tables 1 and 2.
2) The female single parent is assumed to have had a child at age 18. This child will
generate a child care expense deduction until the parent is aged 25. The amount

claimed during study is subject to the restrictions imposed in the 1998 federal budget.

{See Appendix 1B.) Canada Study Grants, which will be offered starting in 1999, are not
included.
3) * ESR = [(2} - Appropriate entry from col. 1 of Table 1.2)/(2)

Source: See Table 1.1.
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Table 1.5

Rates of Return and Effective Tax Rates for Full-Time Students, 1998 Tax System
With $10,000 Student Loan and Interest Relief

Sex and Interest Relief IRR (%) IRR (%) ETR
Dependants {months) Met-of-Tax {1} | Gross-of-Tax (2) [{2) - {1)3/ (2

fMale,

No Dependanis 0 6.54 7.45 0.122
18 6.66 7.55 0.118
30 6.72 7.60 0.116

Female,

No Dependants 0 10.86 11.37 0.045
18 11.04 11.51 0.041
30 11.14 11.59 0.039

Female,

Single Parent 0 10.06 11.37 0.115

With one child 18 10.18 11.51 0.116
30 10.24 11.59 0.116

Notes: 1) Assumptions on the female single parent are as in Table 1.3.
2) Earnings equal 2/3 of median.

Source: See Table 1.1.
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Table 1.6

Rates of Return and Effective Tax Rates with CESGs,
1998 Tax System, No Student Loans, No Dependants

Sex Yearly IRR {%} IRR {%) ETR ESR* ETR-ESR
Contribution () Net-of-Tax (1) | Gross-of-Tax (2} [{2) - {1)]/{2)

Male

Full-Time 650 8.27 9.84 0.189 0.251 -0.092

Part-Time 650 7.34 3.00 0.184 0.238 -0.054
Female

Full-Time 850 13.22 14.34 0.078 0.276 -0.198

Part-Time 850 12.01 13.29 0.096 0.259 -0.163
Male

Full-Time 2000 9.06 9.84 0.078 0.251 -0.172

Part-Time 2000 7.98 9.00 0.114 0.238 -0.124
Female

Full-Time 2000 14.67 14.34 -0.023 0.276 -0.289

Part-Time 2000 13.18 13.29 0.008 0.258 -0.251

Notes: 1) CESG = Canada Educational Study Grant. CESG benefits incorporated here are
based on an example provided by Department of Finance (1998, p. 35). Contributions
are made over a 15 year period and earn a 5 % rate of return.

2) * ESR = [(2) - Appropriate entry from col. 1 of Table 1.2}/(2)

Source: See Table 1.1.




Rates of Return and Effective Tax Rates for 25" and 75 Quantiles:

Table 1.7

1998 Tax System, No Student Loans, No Dependants
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Sex Quantile IRR (%} IRR (%) ETR
Net-of-Tax (1) Gross-of-Tax (2) {2 - {11/ {2)

Male

Full-Time 25th 5.35 6.00 0.109

Part-Time 25th 4.29 492 0.129
Female

Full-Time 25th 8.46 9.09 0.070

Part-Time 25th 8.69 9.49 0.081
Male

Full-Time 75th 9.88 13.02 0.241

Part-Time 75th S.16 12.19 0.248
Female

Full-Time 75th 12.42 15.25 0.186

Part-Time 75th 12.95 16.22 0.202

Source: See Table 1.1.




Table 2.1
Rates of Return and Effective Tax Rates for First
University Degree Graduates (Base Case)

Net-of-Tax IRR Gross-of-tax IRR ETR
Canada
Male 8.76 10.94 0.200
Female 12.31 14.01 0.121
u.s.
Public
Male 13.03 14.17 0.081
Female 14.06 15.03 0.064
Private
Male 8.48 9.85 0.139
Female 8.54 9.71 0.120

Source: Authors calculations using 1998 Statistics Canada Survey of
Consumer Finances and 1998 Current Population Survey data



Table 2.2
Base Case Rates of Return, Effective Subsidy Rates
and Net Effective Tax Rates

Gross-of-tax IRR | Public IRR ESR -| ETR-ESR
Canada
Males 10.94 §.28 0.243 -0.043
Females 14.01 10.71 0.235 -0.114
U.s.
Public
Male 14.17 12.28 0.133 -0.052
Female 15.03 12.65 0.158 -0.095
Private
Male 9.85 8.61 0.126 0.013
Female 9.71 8.27 0.149 -0.029

Source: See Table 2.1
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Rates of Return and Effective Tax Rates for First University

Table 2.3

at the 25th and 75th Quantiles

egree Graduates

Quantile Net-of-Tax IRR | Gross-of-tax IRR ETR
Canada
Male 25th 10.14 11.71 0.134
Female 25th 14.06 15.81 0.111
u.s.
Public
Male 25th 13.13 13.81 0.051
Female 25th 13.21 14.12 0.065
Private
Male 25th 7.68 8.58 0.106
Female 25th 713 8.24 0.135
Canada
Male 75th 6.69 8.49 0.212
Female 75th 10.16 11.99 0.153
us.
Public
Male 75th 13.88 15.35 0.096
Female 75th 14.09 15.59 0.096
Private
Male 75th 10.03 11.62 0.137
Female 75th 9.30 10.97 0.152

214

Source: See Table 2.1
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Table 2.4
Rates of Return and Effective Tax Rates for Cross Border Migration
by Domestically Educated Individuals

Net-of-Tax IRR Gross-of-tax IRR ETR
Canada - U.S.
Case A
Male 23.22 21.69 -0.071
Female 24.05 22.78 -0.056
Case B
Male 16.53 17.21 0.040
Female 17.70 18.23 0.029
U.S. - Canada
Public
Male 6.51 8.72 0.254
Female 9.75 11.63 0.162
Private
Male 3.51 5.54 0.366
Female 5.80 7.62 0.239

Source: See Table 2.1
Note: Case A — student stays in Canada after high school graduation, but moves to the U.S. after university.
Case B --student moves to the U.S. after high school or university graduation in Canada.



Table 2.5

Rates of Return and Effective Tax Rates for Cross Border Migration of
Domestically Educated Individuals for the 25th and 75th Quantiles

Quantile Net-of-Tax IRR | Gross-of-tax IRR ETR
Canada
Maie 25t 21.61 20.69 -0.044
Female 25th 23.77 23.18 -0.026
Uu.s.
Pubilic
Male 25th 8.15 9.72 0.162
Female 25th 10.83 12.55 0.137
Private
Male 25th 4.26 5.84 0.269
Female 25th 5.82 7.50 0.223
Canada
Male 75th 22.83 2117 -0.078
Female 75th 22.74 21.51 -0.057
U.s.
Public
Male 75th 5.14 7.21 0.287
Female 75th 8.28 10.55 0.215
Private
Male 75th 3.02 5.06 0.403
Female 75th 5.17 7.32 0.295

Source: See Tabie 2.1
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Table 2.6
Rates of Return and Effective Tax Rates for Canadians, Educated
at Private Universities in the U.S.

Quantile Net-of-Tax IRR | Gross-of-fax IRR ETR

Case |- Stay in U.S.

Male 25th 13.08 11.86 -0.103
Median 15.15 13.80 -0.098

75th 16.50 15.14 -0.089

Female 25th 13.13 12.08 -0.087
Median 14.71 13.40 -0.098

75th 15.44 14.38 -0.073

Case 1} - Move Back

Male 25th 5.44 6.28 0.134
Median 4.86 6.23 0.220

75th 4.12 5.57 0.258

Female 25th 7.43 8.20 0.093
Median 7.28 8.26 0.118

75th 6.43 7.76 0.171

Source: See Table 2.1




Table 2.7

Canadlan Education System Experiments
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Net-of-Tax IRR | Gross-of-tax IRR ETR | ETR-ESR
Male
100% increase in wition, no change in cred 7.42 9.63 0.230 -0.013
100% increase in fuition, credit changes 7.72 9.63 0.1929 -0.044
Double education amount 8.95 10.94 0.181 -0.062
Flat income Tax 11.12 10.84: -0.016 -(3.259
Female
100% increase in tuition, no change in cred 10.53 12.37 0.148 -0.087
100% increase in tuition, credit changes 10.93 12.37 0.417 -0.118
Double education amount 12.58 14.01 0.102 -0.133
Flat Income Tax 14.23 14.01 -0.016 -0.251
Public IRR | Gross-of-TaxIRR] ESR |ETR-ESR
Male
Cut Expenditures by 20% 8.71 10.94 0.204 -0.004
Female
Cut Expenditures by 20% 11.24 14.01 0.198 -0.077

Source: See Table 2.1.
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Table 3.1
Field of Study Description
Humanities Fine and applied arts, music, drama, classics, languages, philosophy,

communications, history, library services
Social Sciences  geography, anthropology, sociclogy, economics, political science,
psychology, social work, law

Commerce Management, Business
Pure Sciences Agricuiture, biological, pure and mathematical sciences
Engineering Engineering and applied sciences

Health Sciences  Nursing, health professions (speech therapy, physiotherapy, etc.)

*Source: Vallaincourt and Bourdeau-Primeau (2002)



Table 3.2

Gross and Net Rates of Return and Effective Tax Rates (ETRs)
for Full-time University Students
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Females Humanities | Social Sciences | Commerce | Pure Sciences | Engineering! Hesith Sciences
Net IRR 10.6% 15.0% 19.7% 17.5% 18.5% 21.3%
Gross IRR 12.3% 16.9% 22.1% 19.8% 21.1% 23.8%
ETR Female 0.134 0.111 0.109 0.114 0.124 0.108
Males

Net IRR -2.4% 12.8% 16.1% 15.2% 19.1% 14.8%
Gross IRR -1.8% 14.8% 18.6% 17.7% 21.9% 17.0%
ETR Males -0.324 0.136 0.132 0.141 0.128 0.132

Source: Author’s calculation



Table 3.3

Grosss and Public Rates of Return and Effective Subsidy Rates (ESRs)
for Full-time University Students

Females Humanities | Social Sciences | Commerce | Pure Sciences | Engineering! Health Scisnces
Public IRR 5.1% 8.8% 11.4% 7.8% 4.6% 3.8%
Gross IRR 12.3% 16.9% 22.1% 19.8% 21.1% 23.9%
ESR Females 0.585 0.480 0.484 0.616 0.782 0.842
Males

Public IRR -3.8% 9.1% 11.1% 7.7% 9.3% 3.3%
Gross IRR -1.8% 14.8% 18.6% 17.7% 21.9% 17.0%
ESR Males -1.136 0.383 0.400 0.566 0.573 0.808

Source: See Table 3.2




Table 3.4
ESRs, ETRs and Net ETRs (ETR - ESR) for Full-time University Students
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Social Sciences

Commerce

Pure Sciences

Engineering

Heaith Sciences

Humanities
Females
ETR 0.134
ESR 0.585
NetETR -0.451
Males
ETR -0.324
ESR -1.136
Net ETR 0.813

g.111
0.480

-0.379

0.136

£.383

-0.247

0.108
6.484

-0.376

0.132

0.400

-0.268

0.114
0.616

-0.502

0.141

0.566

-0.426

0.124
0.782

-0.658

0.128

0.573

-0.444

0.108
0.842

-0.734

0.132
0.808

-0.677

Source: See Table 3.2
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Table 3.7
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Net Rate of Return Comparison for 4-Year University Business Degree

NetiRR Average IRR Quality Premium *Income Premium

Females

Western 12.2% 19.7% ~7.5% 39%
Toronto 13.9% 19.7% -5.8% 28%
Queens 13.8% 18.7% -5.9% 28.5%
Males

Western 10.8% 16.1% -5.3% 23%
Toronio 12.1% 16.1% ~4.0% 16%
Queens 12.0% 16.1% -4.1% 16.3%

* - Income required to return rate of refurn to pre-deregulation value

Source: See Table 3.2



Table 3.8

ETRs, ESRs and Net ETRs for Business School Graduates
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Net IRR Gross IRR ETR ESR Net ETR

Females

Western 10.8% 13.0% G.170 0.371 -(.202
Toronio 12.7% 15.0% 0.152 0.395 -0.243
Queens 12.7% 14.9% 0.152 0.393 -0.241
Males

Western 9.8% 12.3% 0.204 0.303 -0.099
Toronto 11.3% 13.8% 0.182 0.324 -0.142
Queens 11.2% 13.7% 0.183 0.323 -0.141

Source: See Table 3.2



Table 4.1
Simulation Results for the Optimal Corporate Income Tax
With and Without Lobbying

Political Weight

Fraction of Pop'n

Optimal Tax Rate

Optimal Tax Rate

who own Capitai on Capital on Capital with Lobbying
0.50 0.25 0.22 0.08
0.80 0.25 0.22 0.15
0.90 0.25 0.22 0.18
0.95 0.25 0.22 0.20
0.50 0.05 0.21 0.06

Source: Author’s calculation
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Table 4.2
Simulation Resulls Based on the Allowance of Lobbying
and the Ability of the Government to Tax Capital and Labor
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Poiiticat Weight

Fraction of Pop'n Equilibrium Tax Mix Critical Human Equitibrium

who own Capital Capital Labor Capital Level Wage
0.50 0.25 0.00 012 7.55 3.28
0.80 0.25 0.03 0.13 8.89 3.36
0.90 0.25 0.05 0.13 10.65 3.38
0.95 0.25 0.07 0.12 15.44 3.38
0.50 0.05 0.00 0.10 9.67 2.93

Source: See Table 4.1
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Figure 4.2
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