EC 441: Handout 3: The Burden of Taxation

I. Introduction to Public Finance: Government Services Are
Not Free
A. Governments provide a number of services. Resources for those
services all have to be acquired.
B. Governments "govern," which is to say that the members of governing
organizations pass and enforce laws. Making and enforcing rules is
what distinguishes governments from other organizations. It is not that
no other organizations have rules (they all do, this is what makes them
organizations), but the ability to impose rules on others is far greater for
governments than it is for other organizations.
{ To do this, governments have procedures for "making laws,"
which usually involves "teams" of persons who write up new rules,
other "teams" who interpret their meaning (in cases in which the
rules are not clear), and still other "teams" who enforce the law
and punish persons who violate the rules.
{ The team members are normally government employees (civil
servants or bureaucrats) and are paid to under take their duties.
{ Examples of such rules include: civil law (protecting various
ownership and contractual relationships), criminal law (protecting
persons and their property from intentional harm), tax law
(defining obligations to provide money to the government),
regulatory law (defining other rules and regulations for producing
and selling private services such as safety and environmental rules).
C. Another service of most governments is the defense of a nation's
boundaries--sometimes called "defense" because it protects a nation
from attack launched outside their territories.
{ Defense services are also normally paid for, although in some cases
a "draft" is used to assemble military teams at below market wages
or resources may be "commandeered" by the government or its
various agents.
{ Money to pay for such services and all the equipment used also has
to be raised in some way.
D. Other services are newer and vary more among governments.
{ For example, governments often provide education or subsidize
education.

{ They may also provide or various forms of recreational services (as
with parks of various kinds), subsidize or provide various
insurance products such as unemployment insurance, retirement
pensions, and health insurance, etc..
i. Governments need money to pay the persons who provide these
services whether they are actually produced in the public sector or in the
private sector.
ii. In democracies, the general pattern of services provided are at least
roughly determined by competitive elections and
promises/commitments made by persons trying to be elected to high
office.
{ In such cases, taxes and tax systems also are at least roughly
determined by elections for high office (that is to say elections
between candidates for positions that have the power to participate
directly in the writing of laws).
E. It bears keeping in mind throughout this course that most
"governments" have very few resources of its own.
{ Very few governments pay for governmental services by selling
them to willing customers as firms in the private sector do or by
selling other services to winning customers.
(In Medieval Europe, kings often owned and rented a good deal of land,
which paid for many royal services. There were also taxes, but except in
times of war, they were relatively unimportant. In today's world, there
are royal families and governments that own national mineral rights and
fund public services by selling products--for example oil--in world
markets. Such systems are in a sense financed by profits, rather than
taxes. Although no taxes are collected, the result is conceptually similar
to that generated with land taxes and severance taxes.)

{ Instead, most governments raise money through taxes of various
kinds by through selling bonds on the international bond markets
(e.g. borrowing money). They use the money generated through
taxes and borrowing to pay for the services or inputs used to
produce the "public" services they provide.
{ Government services are never "free." They require scarce
resources to produce. And most of these resources used to
produce government services are obtained through market
transactions.
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Most of the resources used to produce government services are "pulled"
from other uses, and this is normally done with money transactions--e.g.
by paying for them.

{ And most of that money in most places is paid for with tax
revenues.
(Exceptions tend to be oil rich areas, as in the middle east's oil rich
kingdoms, and also oil rich democracies such as Norway and Alaska.)

F. Governments rely upon markets for the inputs used to produce services
that are directly produced by governments (as with public education)
and also to hire private firms to produce the services purchased from
the private sector (as with highway construction, most military
equipment, and health care (in the US)).
{ Reliance on markets implies that the transactions through which
services are provided are voluntary.
{ The government act as a "buyer" and individuals and firms act as
"sellers."
{ As a relatively large buyer, they shift the demand curve out to the
right when they expand purchases (as when new highways are built
or office buildings constructed, etc.).
{ In addition to direct purchases, governments of teen subsidize the
production of some goods and services (such as agricultural
products and higher education). Those receive subsidies also
participate in voluntary transactions.
{ The collection of taxes, in contrast, has elements of coercion and
voluntariness, as developed below.
G. The field of public finance emerged from the efforts of high
government officials to raise money for "the government's" purposes in
a manner that advanced the interest of the top strata of government
officials.
{ As economics emerged as a separate field of study in the late
1800s, they began to use models to analyze how taxes and
expenditures affect private markets.
{ They used the results of their analysis to suggest various taxes
which they believed would have a smaller negative effect on the
private sector.

H. This course analyses and discusses the effects of taxes and expenditures
using models form microeconomics. It also analyzes the processes
through which tax laws and budget laws are adopted using models from
public choice.
i. The course begins by examining taxation, because the micro-economic
tools for taxation are easiest to develop, and because most of us are
used to paying taxes and so less time has to be spent explaining what
they are.
ii. The course then looks at expenditures and subsidies, followed by an
analysis of why government services in a democracy tend to look the
way they do.
{ This is of course substantially because of voter demands, but why
do they demand what they do? And, which voters really matter?
{ In democracies, returning to high office by winning the next
election is high on most office holder's list of interests. They thus
try to please a sufficient number of voters to win the next election.
{ In autocracies, tax revenues are also used to provide a lavish
lifestyle and/or to garner support from necessary allies. The
support that is necessary is generally from elite groups rather than
from a majority of the citizenry.

II. Introduction to Taxation: Revenue, Incidence, and Burden
A. Taxation is the main method through which governments which pay
for the inputs and services they provide.
i. Taxes transfer "potential control" over resources from the private to
public sector.
{ Government decision makers (both elected and unelected) choose
how those resources will be allocated.
{ In contemporary governance, expenditures are mostly distributed
among services (defense, education, highways, parks, law and
order, etc.), social insurance (unemployment insurance, social
security, health insurance, and subsidies for similar products), and
redistribution (welfare, food stamps, housing supports, farm
subsidies, etc.).
ii. Relatively few persons would pay their taxes were it not for the
punishments they would face if they did not turn over their income or
other resources to the government's tax collectors.
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a. In this sense, all taxes are coercive at the point of collection.
b. This contrasts with government bonds and fees for services such as
road tolls, because such transactions are voluntary at the point of
collection.
{ Bond buyers and public service purchasers expect to be better off
after the purchase, whereas tax payers normally feel worse off after
paying the tax (although better off than had they not paid and been
placed in jail).
iii. On the other hand, insofar as taxes are used to fund desired public
services, taxation as a method of government finance can be
regarded as voluntary in much the same sense that the amounts paid
stores for their products can be regarded as voluntary.
{ The extent to which taxes are truly voluntary depends on the
services received in "exchange" for tax payments.
{ If their overall benefits are higher than their costs, tax payments
can be regarded as voluntary. If not, tax payments cannot be
regarded as voluntary in this sense.
{ That is to say, if the overall benefits from government servies are
larger than their costs, voters prefer to "tax themselves" to pay for
desired governmental services, rather than go without those
services.
{ (In contemporary society, there are a very broad range of services
provided by governments, some of which could have been
provided privately, which would be hard for most citizens to go
without.)
B. Although direct and indirect taxation are the main sources of
government revenue, there are other sources--some of which were more
important in the past. than they are today.
a. One alternative to taxation is the sale or rent of government services
or assets to the public.
{ Governments own many things: land, building, facilities, and these
could be sold off or rented to raise money, or persons could be
charged substantial fees for using those assets.
{ Highway tolls for example are often used to pay for the highways
or bridges on which the tolls are collected.

{ The U. S. central government (federal government) sometimes
sells or rents assets that "it owns" to industry as with mineral,
timber, grazing rights, and the electro-magnetic spectrum.
{ National parks are partially financed by charging admission, as are
toll bridges and roads.
{ Grazing rights in national forests are often rented to nearby
farmers.
b. However the sale of services and assets typically pay only a small
fraction of the overall cost of government services.
{ (Two or three hundred years ago, government often paid for most
of their services through the sale of assets or fees for the use of
their assets, such as land rents.)
{ (An exception to this rule is highway tolls, which often more than
pay for the maintenance of the highways provided.)
c. Borrowing is a far more important source of revenue in most
cases--although normally less so than taxes.
{ However, to the extent that government borrowing (sales of
bonds) are repaid, borrowing can be regarded as an implicit
tax, because the government promises bond buyers that they will
collect tax revenue in the future to pay interest and principal on
the bonds.
{ Borrowing commits governments to raise taxes in the future (or
default).

III. Taxation in the United States, A Few Numbers
A. In the United States, Total Federal (central government) Tax
Revenue was 3.3 trillion dollars in 2017, Total State Revenue was
1.5 trillion, and Total Local Revenue was 1.3 trillion, for a total of
5.8 trillion dollars.
{ sources: CBO and Statistica, see below.
{ GDP was 19.79 trillion in 2017, so Tax Revenues were about
30% of GNP.
{ Expenditures were somewhat higher, and the difference was
made up by selling bonds--that is to say borrowing from US
citizens and banks (including the federal reserve). and also
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other governments, international banks and individual living
in other countries.
B. The most important taxes for the federal government of the
United States today are:
i. the income tax (1.587 trillion dollars in 2017)
ii. the payroll tax (used to finance social security and medicare) (1161.9
billion dollars in 2017) [These are also "income taxes" but are
earmarked for old age pensions and health care.)
iii. corporate income taxes (297 billion dollars in 2017)
iv. excise taxes (83 billion dollars in 2017)
v. estate taxes accounted for 22.8 billion dollars in 2017.
vi. Total federal revenues were 3.316 trillion dollars and total federal
outlays were 3.981 trillion dollars.
{ https://www.cbo.gov/about/products/budget-economic-data#2
{ an excel file is available from CBO, based on OMB numbers.
vii. At the state and local levels of taxation in the United States, the most
important taxes in 2016 were: the income tax (370 billion), the sales tax
(310 billion), excise taxes (160 billion), and the property tax (19 billion).
viii. (Source: statista..com).

IV. The Burden of Taxation
A. Obviously rasing tax revenue takes money from individuals and firms
and transfers it to the government.
{ This reduces expenditures by individuals and firms in order to
increase expenditures by federal, state, and local governments.
{ From the perspective of this section of the course, the tax burden
can be though of as the reduced profits and consumer surplus
generated by the tax system.
{ These losses turn out to depend on market conditions.
B. The burden of particular taxes can be measured in two ways:
i. First, [the accounting method] it can be calculated as a cash payment--in
much the same way that payments for ordinary goods are calculated.
{ This method simply looks for the person who wrote the check and
assumes that that person or organization bears the burden.

a. (This is the most widely used measure by macro-economists,
accountants, and newspaper reporters.)
b. (It is also occasionally implicitly used by public finance economists.
{ When data on the slopes of relevant demand and supply curves are
unavailable.
{ In such cases, its often convenient as a first approximation to
assume that supply is horizontal--as in a Marshallian competitive
long run equilibrium--and so tmhe full economic burden falls on
consumers, as shown below.)
{ In this very special case, the usual economic method of calculating
burden and the accounting method yield the same result, as we will
see below.
{ In other cases, this accounting method miss-measures the effect of
taxes on consumers and firms by ignoring market level effects.
ii. Second, [the economic method] the burden of taxation can be calculated
by determining the losses imposed on consumers and firms as a
consequence of the tax--that is to say the opportunity cost of the tax.
a. This method takes account of the effects of taxes on market equilibria
and is the approach used by most economists (most of the time).
{ It turns out that the market effects on incidence and burden are
not affected by "who writes the check."
b. From an economic perspective, the burden of an excise or income tax
is measured as the reduction of consumer surplus and profits
induced by the tax.
{ It measures burden by looking at the opportunity cost of the tax.
What would profits and consumer surplus have been without the
tax? What is it after a tax is imposed? The difference is the tax
burden.
{ All taxes have such burdens, and in most cases the burden is
shared by firms and consumers.
{ Moreover, in most cases the burden is larger than the amounts of
money shifted to the government as tax revenue.
{ (In an indifference curve or utility representation of tax burden,
burden is the change in utility associated with the tax.)
{
Page 4

EC 441: Handout 3: The Burden of Taxation

c. The economic or opportunity cost measure of burden differs from the
money paid to the government in several ways.
{ First, the total burden of a tax is normally larger than the amount
of money that taxpayers send into the treasury.
{ Most taxes have a deadweight loss, which can be measured as the
extent to which "social surplus" is reduced by the existence of a
particular tax, which as we will see depends partly on how the
taxes are spent.
{ Second, the distribution of the tax burden varies with market
conditions (the slopes of the relevant supply and demand curves)
rather than with who signs the check sent to the treasury, or how
the tax law says the burden should be divided up.
iii. In most cases, indirect tax payments are made by persons or firms who
do not write checks to the treasury.
a. For example, sales taxes are paid by firms in the sense that firms (or
firm owners) actually write the checks deposited in the government's
treasury. Calculated as "who writes the check," one could say that the
burden of a sales tax falls entirely on firms.
b. However, if firms simply increase their prices to pay for the tax, which
is what they appear to do at the cash register, then the tax burden has
really been "shifted" onto their customers, even though consumers do
not write checks for sales taxes and send them into the treasury.
{ (The same logic applies to value added taxes (VATs), which are
widely used in other democracies around the world.)
c. In many cases, the persons most affected by a tax are not the persons
who "directly" pay the taxes by writing out a check to the treasury or
IRS!
d. This implies that one can not simply create a law saying that tax
burdens are to be shared equally by firms and consumers or by
employees and employers.
{ Ultimately, the distribution of tax burden depends on the slopes of
the demand and supply curves in the markets of interest.
{ (See the illustration below.)
{ (Similar results hold for monopolists, although the diagrams are a
bit different.)

V. The Geometry of Tax Burden
A. Illustration of the economic burden of an excise tax:

Burden of an Excise Tax
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i. Suppose that a market is initially in an equilibrium without taxes, so that
demand equal supply at P*. In this case, there is no "tax wedge"
between the price paid by consumers, Pc, is the same as that received by
firms, Pf; so Pf=Pc=P*.
a. Now, suppose that an excise tax of T is imposed on each unit of the
good sold in this market, as for example is done with tire sales in the
US.
b. After the tax is imposed, P* is no longer the market clearing price:
c. If T is simply added to P* by firms, consumers will purchase too little
at their new price (Pc = P* + T) to match supply, which would remain
at Q*.
d. On the other hand, if firms simply "ate" the tax, they would provide
too little of the good to meet demand (at their after tax price of Pf =
P* - T). Supply would fall and demand would remain at Q* if Pc = P*
and Ps = P* - T.
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e. To clear the market, thus, firms have to receive less than P* per item
sold, and consumers have to pay more than P*.
f. At the new equilibrium output, the demand curve will be exactly T
dollars above the supply curve, and Qd(Pf + T) = Qs(Pf).
ii. This equilibrium output is shown in the diagram.
{ At Q', supply equals demand, if the price paid by consumers is
exactly T dollars higher than the amount firms receive (Pf = Pc T).
{ Q' units of the good are sold, with Q'<Q*.
{ At this equilibrium, there is a sense in which the tax has simply
been passed onto consumers, because Pc = Pf + T.
iii. However, there is another sense in which the burden of taxation is
shared by firms and consumers, because both consumer surplus and
profits have been diminished by the tax!
{ Consumer Surplus falls from area I + II + VI (before the tax at
Q*) to just area I after the tax is imposed and output falls to Q'.
{ Similarly, Profit falls from III + IV+ VII (before the tax at Q*) to
area IV (after the tax at Q').
a. The burden on consumers is II + VI, and that on firms is III + VII.
b. Note that this distribution of the loss of consumer and firm net
benefits occurs regardless of who actually writes the check to the
state or federal treasury.
iv. Price movements ultimately determine the actual division of
burden between firms and consumers.
{ If firms send in the check, their effective "payment" is reduced by
the increase in price paid by consumers.
{ If consumers write out the checks, their effective "payment" is
reduced by the price decrease absorbed by firms.
v. The amount of revenue raised by the tax is T*Q'.
a. Q' units are sold and each pays a tax of T dollars.
b. The total tax revenue, TQ', can be represented in the diagram area II
+ III in the diagram.
{ (Note that II + III is the area of a rectangle T tall and Q' wide.)
vi. Notice that the tax revenue is smaller than the "surplus" lost by
taxpayers (firms and consumers in the affected market).

a. The reduced profit plus the reduced consumer surplus equals {II +
VI} + {III + VII}.
b. The total burden of this tax is VI + VII larger than the tax revenue.
c. This area of "excess burden" is sometimes referred to as the
deadweight loss of an excise tax.
B. Both the extent of the deadweight loss and the distribution of the tax
burden vary with the slopes of the supply and demand curves.
i. Generally, more of the burden falls on the side of the market with the
least price sensitive curves.
a. If the demand curve is less elastic than the supply curve, more of the
burden falls on consumers than on firms.
{ In the extreme case in which market demand is completely
inelastic or the industry supply curve is completely elastic, all of the
burden falls on consumers!
b. On the other hand if the demand curve is very elastic, because good
substitutes exist, or the supply curve is relatively inelastic then more of
the burden tends to fall on the firm.
{ In the extreme case in which the market supply of the product of
interest is completely inelastic or consumer demand is perfectly
elastic, all of the burden falls on suppliers.
ii. The excess burden of a tax tends to increase with the price sensitivity
(slope or elasticity) of the demand and supply curves.
iii. (As an exercise, draw the typical case and the division of burdens
implied, then draw an extreme case in which the burden falls entirely on
consumers and one where the burden falls entirely on firms. Label all
areas and discuss briefly the logic of your analysis.)
C. Both supply and demand tend to be more elastic in the long run than
in the short run, consequently, the excess burden of taxation tends to
be larger in the long run than in the short run.
i. In cases in which long run and short run demand are the same, the fact
that long run supply is relatively more price sensitive (elastic) than short
run supply implies that the burden of a new tax or increase in tax tends
to be gradually shifted from firms to consumer in the long run.
{ Many competitive markets have perfectly elastic supply curves in
the long run, which implies that narrow taxes on such products are
shifted entirely to consumers in the long run.
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ii. There are, however, also cases in which consumer demand is more price
elastic in the long run than in the short run (as when demand for a good
is determined in part by consumer capital goods, like automobiles).
{ In such cases, a tax such as a gasoline tax may be gradually shifted
from consumers to firms (owners of capital and natural resources)
in the long run.
iii. In cases where both sides of the market (firms and consumers) are
more price elastic in the long run than in the short run, the shift of
burden will reflect their relative ability to adjust.
iv. However, all such long run adjustments imply that deadweight losses
to narrow taxes, such as an excise tax, are larger in the long run than
in the short run.
v. Illustrations: effects of an excise tax in the short run and long run for
different kinds of markets
Ssr

P

{ The price to consumers rises just a bit at first, but rises to P*+Pc
in the long run.
b. The second case is an unusual case where demand is more price
sensitive (elastic) in the long run than in the short run, but because
supply is completely elastic in both the long and short run, the burden
falls entirely on consumers in both the short and long run.
c. As an exercise, construct a case in which the burden falls entirely on firms in both
the long and short run.

vii. In some cases, losses of consumer surplus may occur in other markets
as a result of excise taxes.
{ For example high gasoline taxes encourage bicycle purchases,
which tend to increase the price paid for bicycles, at least in the
short run.
{ However, profits rise by nearly as much as the consumer surplus
falls, so we will ignore these secondary effects in most of our
analysis of tax burdens in this class.
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vi.
a. Note that in the first case, supply is more elastic in the long run than in
the short run, so the initial effect of the tax is largely on firms, but in
the long run the burden is shifted mostly to consumers.
{ The after tax price falls at first for firms, but rises back to P*.
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VI. Normative Principles of Taxation
A. Different kinds of taxes have different effects on markets because they
affect different markets. Some focus on consumer goods, others on
income, others on different kinds of assets (such as real estate or
housing), still others on inputs (such as oil or natural gas). Some have
different patterns of taxation with different rates on different markets,
persons, or types of income
{ Normative tax theories attempt to determine whether one tax
system can be said to be better than others.
{ Generally, economists argue that one tax system is better than
another if it has a lower overall burden.
{ A minority of economists (chiefly those influenced by James
Buchanan) argue that one cannot evaluate a tax system without
knowing how the money is spent. A good tax and expenditure
system benefits everyone in the country of interest.
B. Although the basic conclusions among normative tax theories are
actually fairly similar, they approach taxation in different ways..
C. For example, one normative theory of taxation was proposed by Frank
Ramsay in 1927. He argued that a system of excise taxes should
attempt to minimize the excess burden of the tax system.
i. A Ramsay tax system imposes higher taxes on markets with relatively
inelastic supply and demand curves, and relatively lower taxes on
markets with relatively large price sensitivities.
ii. If markets with perfectly inelastic demand or supply curves exist,
government services can be financed without any deadweight loss at all,
if taxes on such goods can generate sufficient revenues.
a. (Remember that taxes on products with inelastic supply or demand
curves generate no deadweight losses.)
b. A special case of such a tax is a tax on land--which is sometimes called
a Georgist tax after Henry George who proposed financing
government entirely with land taxes. The supply of land, after all, is
perfectly inelastic (ignoring dikes and dumps).
c. (Analyze the limitations, if any, of a Georgist land tax. Where does the
value of a piece of land come from? Would there be allocative affects
across different types of land? Would a Georgist land tax be neutral
even if it is a Ramsay tax?)

d. (Given the possibility of international emigration, can their actually be a tax that has
no dead weight loss? Discuss.)

D. Another normative principle argues that a tax system should not directly
affect relative prices across markets (see the indifference curve analysis in
the appendix).
i. That is to say, a tax system should be NEUTRAL.
a. A perfectly neutral tax system would not affect private sector decisions
across markets for private goods and services, because a neutral tax
does not affect relative prices faced by firms or consumers (although it
does, of course, produces revenues for the government).
b. A Neutral system of excise taxes would impose excise taxes so that
prices increased by the same proportion in every market taxed.
c. Alternatively, the government could look for somewhat broader or
narrower tax sources that do not have relative price effects, such as a
general sales tax, or a lump sum tax (head tax).
ii. The geometry of lump sum taxes and other nearly neutral taxes can be
illustrated a bit more easily using indifference curves and budget
constraints, as is done in class and in the Appendix below.
{ (Systems of excise taxes that generate a proportionate increase in
all prices faced by consumers can be illustrated with the tools
developed above using demand and supply curves for several
markets.)
E. The benefit normative theory of taxation argues that one cannot
determine the proper division of the tax burden without knowing the
distribution of benefits from the services that are provided.
i. For example, Lindalh argues in favor of a benefit tax, that is a tax that
imposes the greatest burden on those who receive the most valued
services should pay the highest taxes.
ii. Under an ideal Lindalh tax system, each person's marginal tax rate would be
set equal to the marginal benefits she or he receives from government
services.
iii. James Buchanan (who won a Nobel Prize in economics while a
professor at GMU, partly for his contributions to public finance) tends
to agree with Lindalh.
a. Buchanan argues that proper accounts of tax burden--should focus on
net tax burden--that is, they should take account of the services
financed by taxes as well as the taxes paid.
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b. For example, if a person receives an especially valuable service from
the government, it is possible that his or her "true" net tax burden is
negative. Others who receive no services of value, might have positive
net tax burdens.
c. Ideally, all citizens would bear "negative" tax burdens in the sense that
each person should receive services that are considered to be more
valuable than the taxes paid.
d. (We will take up the demand and supply of government services later
in the course.)
F. Some economists argue that a tax system should be designed to
maximize economic growth--or at least to minimize its impact on
economic growth. Such economists often favor tax systems that include
tax preferences for saving, income from capital, and promote capital
formation.
G. Other normative principles of taxation come are rooted in social norms
or political philosophies of various kinds--often dealing with fairness
(or equity).
i. For example, many argue that persons should pay based on their "ability
to pay."
a. This notion of fairness tends to imply progressive income taxes.
b. For example, a "fair tax" might be one that caused all taxpayers should
all sacrifice approximately the same "utility" (rather than net benefits)
when they pay their taxes.
{ (Since the marginal utility of money tends to be smaller for rich
persons than poor persons, more money would be collected from
rich persons than from poor persons.)
{ (That is, taxes should be progressive rather than regressive)
ii. Others suggest that fairness requires all persons to pay be treated the
same way under a tax system.
{ (This notion of fairness tends to imply a flat tax--a proportional
tax on income.)
H. [Think about these alternative normative principles and try to identify
ones that are more or less compatible with each other and ones that
conflict with each other.]

VII. Useful Measures for Thinking about Tax Schedules:
i. Equity based analysis of taxes often focus on the progressivity of a tax
system. In those debates, progressivity is assessed relative to household
wealth or income.
ii. However, progressivity or regressivity can be assessed relative to the tax
system itself, which is the method used in this class.
a. A progressive tax is a tax whose average burden increases as the
taxable base owned by an individual increases. [Such taxes often have
marginal tax rates that increase with the base (increase with income),
although not all progressive taxes have this property. Most income tax
systems in industrialized countries are somewhat progressive.]
b. A proportional tax is a tax whose average tax burden does not change
with income. (Such taxes normally have a constant marginal tax rate, as
true of most sales taxes and some income taxes. A flat (proportional)
tax on income has the form: T = tY.)
c. A regressive tax is a tax whose average tax burden falls with income.
Such taxes often have declining marginal tax rates with ownership of
the taxable base, however, not all regressive taxes have this property.
An example of a regressive tax in the US is the social security
tax--which has a cap on taxable income.
A. Definitions and Relationships:
a. The tax base, B, is that which is taxed. (taxable income, sales of final
goods and services, profits, property, gasoline, etc.)
b. The average tax rate of a particular tax often varies with an
individual's holding of the taxable base. If an individual pays tax Ti on
a holding of Bi, his average tax rate is Bi/Ti. (If Ti = $50 and Bi =
200, the average tax rate for this tax is 50/200 = 0.25 or 25%.)
c. The marginal tax rate of a particular tax is the change in taxes owed
for a one unit increase in holdings of the taxable base, B. (So, if
a tax payer earning 50,000/year pays a tax of 10,000 and a taxpayer
earning 50001 pays a tax of 10,000.50, his or marginal tax rate is
0.50/1 = 50%. Fifty percent of each additional dollar earned is taken
from the "last" dollar of income earned by a taxpayer earning
50,000/year.)
d. Diagramming average and marginal tax schedules:
{ If MTR is above ATR, then that ATR curve will be rising (the
marginal tax rate will be pulling the average up).
Page 9

EC 441: Handout 3: The Burden of Taxation

{ If MTR is below ATR, then the ATR curve will be falling (the
marginal tax rate will be pulling the average down).
{ -If the MTR = ATR, the ATR will be neither rising nor falling.
e. Since individual decisions are determined by marginal cost and
marginal benefits at various quantities, it is the marginal tax rate
rather than the average tax that directly affects tax payer
behavior in most cases.
{ (Thus, one argument in favor of proportional, or indeed,
regressive taxes, is that they may have smaller effects on economic
activities than a revenue equivalent progressive tax.)

regressive

%

range
ATR
regressive
range

progressive
range

proportional range

B (taxable base)

B. (Peckman's estimates of the effective average and marginal tax rates
faced by a typical American tax payer, often look a bit like this odd tax
schedule.)
i. (As an exercise try to determine what the marginal tax schedule that
corresponds to this average tax schedule looks like.)
ii. (Explain briefly why Peckman finds regressive ranges of taxation at both the
highest and lowest ranges of income.)

C. Other normative tax theories are unconcerned with the fairness of the
tax system and argue that a tax system should attempt to promote
economic growth--or at least minimize the reduction in growth
associated with raising a given amount of revenue.

i. Such persons often favor consumption taxes in order to encourage
saving and investment.
ii. (The effects of a consumption tax on investment is easiest to illustrate
with indifference curves and budget constraints, but the intuition behind
the effect is simply based on supply and demand. If the price of saving
falls relative to consumption, individuals will consume less and save
more. And if savings increase, capital will be more rapidly accumulated,
which leads to higher income levels and growth rates.)

VIII. Where we are so far
A. To this point in the course, we have used the assumption that people
behave rationally in the sense that they attempt to maximize their net
benefits to develop a number of insights about how markets operate
and how taxes affect markets. We showed that:
i. Persons and organizations such as firms that maximize their net benefits
tend to undertake activities at the point where marginal benefits equal
marginal costs (when MB curves are initially above MC curves).
ii. That such “rational consumers” will purchase quantities of a good that
set their marginal benefits equal to their marginal costs, which can be
approximated with the prevailing market price of the good (P).
iii. This can be used to develop an individual demand curve. A similar
method can be used to develop an individual firm’s supply curve.
iv. These individual demand (and supply curves) pass through points on a
consumer’s MB curve (a firms MC curve). Thus estimates of individual
demand can be used as estimates of their MB curves.
v. Adding the individual demand curves for all consumers in the market
(adding up the Qs purchased at a each price) creates the market demand
curve. Those demand curves slope downward and can be used to
approximate the marginal benefits received by all persons in the market.
vi. Similar derivations of the supply curve show that a market supply curve
can be used to estimate the marginal cost of production for an
industry--which is to say for all firms in a market.
vii. That markets “clear” implies that prices move to set the quantity of
market demand equal to the quantities of market supply.
viii. At this point, it can be said that markets maximize social net benefits
because the MB of all consumers is being set equal to the MC of
production for the industry. (This efficiency result is one of the
Page 10
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strongest defenses of markets--however it applies only in cases in which
externalities are “insignificant” and markets “reasonably” competitive.)
ix. Taxes alter this equilibrium, by adding a third participant to every
market transaction, namely the government.
B. Taxes are raised to generate the “money” used to purchase goods and
services and to provide subsidies for services that governments (and
hopefully voters) want to encourage. Although there is a sense in which
taxes are voluntary (e.g. the voters want particular services and
subsidies) there is another in which they are involuntary at the point of
collection. So many people attempt to avoid paying taxes.
i. The new equilibrium is one where the demand for the good or servie at
the price paid by consumers is equal to quantity supplied at the price
received by firms (after taxes).
ii. In ordinary markets--those with downward sloping demand curves and
upward sloping supply curves--both consumer surplus and profits
fall--and the quantity sold falls as a consequence of a tax.
iii. In ordinary markets--those with downward sloping demand curves and
upward sloping supply curves--tax burden is shared, which is to say it is
borne by both consumers and firms.
iv. The division of the burden varies with the slopes of the supply and
demand curve, with the larger burden falling on the side of the market
with the most price sensitive (flat) curve.
C. A variety of tax system scan be used to generate tax revenue, and most
governments use several tax systems simultaneously such as income
taxes, profit taxes, excise taxes, sales taxes, property taxes, and so on.
i. Tax systems can be evaluated normatively in a variety of ways, and have
been done so by economists for more than a century.
ii. Examples include: (i) minimize dead weight loss, (ii) try to have neutral
taxes, (iii) try to minimize burden in terms of lost utility, (iv) try to make
taxes reflect the benefits received from government services.
iii. In general, economists prefer relatively flat and uniform taxes on broad
tax bases, because such tax systems advance all of these normative aims.

IX. Appendix A: Analysis of Tax Neutrality Using Indifference
Curves: The Case for Broad Based Taxation
A. The behavior affects of alternative tax systems can also be analyzed with
indifference curves and budget constraints.
i. The indifference curve approach is better able to characterize the
problems associated with narrow tax bases and differential taxation of
goods.
ii. It can also illustrate the effects of pure wealth taxes, as with a lump sum
tax, more directly than can the net-benefit maximizing models, because
consumer wealth is only indirectly represented in MB curves.
iii. (Wealth affects the height of a person's MB curve by affecting his or
her willingness to pay for goods and services.
B. ILLUSTRATION. Suppose that there are two goods, Q and X, both
of which the consumer normally uses.
i. Indifference curves represent combinations of goods for which a person
is indifferent.
ii. They are analogous to the contour lines of a topographical map. But,
rather than height above sea level, they represent utility levels.
iii. Consumers want to reach the highest indifference curve possible, given
their opportunity (budget) set.
i.

iv. Our previous analysis implies that the effect of an excise tax on a
typical consumer is to raise the price of the taxed good from P* to Pc.
v. This increase in price affects the location of each consumer's budget set.
vi. It rotates the budget constraint from the untaxed end of the budget
constraint and generates a new budget constraint that lies inside the
original one at all points where the consumer purchases positive
quantities of the taxed good.
vii. Suppose that "A" is the original (pre tax) bundle consumed by this
consumer.
a. In the figure below, the tax has increased price of good 1 from P1 to
P1' (this price effect is taken from a supply and demand diagram)
{ In the case drawn, the new higher price induces the consumer to
purchase bundle B instead of A.
{ (Indeed, A is no longer feasible.)
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Q2’

Q good 2

Figure 4:Welfare Advantage of
a Well Designed
Lump Sum Tax

B

A

C. The burden (reduced utility) generated by a broad based tax or a lump
sum tax tends to be smaller than that of an excise tax, because these
taxes have only a wealth effect.

C

0

Q1’

W/P1’

e. Much of the deadweight loss is a consequence of reduction in
purchases of the taxed good, particularly that part which was generated
by the "relative price" effect of the excise tax.
f. You learned in micro economics that every price increase has both a
(relative price) substitution effect and a wealth effect on purchases of
the good whose price has increased.
{ An excise tax that affects consumer prices has both a (relative
price) substitution effect and an income effect on purchases of the
good whose price has increased because of a tax.
{ A lump sum tax only has an income effect.

W/P1

Q good 1

(W-T)/P1 where T = (P1’-P1)Q1’

i. A revenue neutral lump sum tax, a (neutral) general sales tax, and an
income tax all shift each consumer's budget constraint towards the
origin, but these taxes do not affect the slope of the consumer's
budget constraint.
ii. Consequently, general taxes and lump sum taxes tend to have a smaller
effect on behavior than excise taxes that raise the same amount of
revenue. (There is no "substitution effect.")

y

b. It turns out that replacing an excise tax with a broad based or lump
sum tax that produces exactly the same revenue from this individual
would make him or her better off!
c. If instead of an excise tax on good 1 a lump sum tax (or wealth or
sales tax) had been used, the budget constraint would have shifted
toward the axis, but the new budget constraint would have the same
slope as the original one.
{ The "revenue equivalent" lump sum tax passes through point B
and is parallel to the original (pre tax) budget constraint.
d. Note that a lump sum tax, would have allowed the individual to
purchase a bundle like C which is on a higher indifference curve (not
drawn) than bundle B.
{ This loss in utility (from being on a lower indifference curve) is
another measure of the excess burden of a non-neutral tax on
consumers.

X. Appendix B: The Taxation of Work and Labor Income
A. Excise taxes on alcohol and imports were once the largest revenue
source for the central government of the United. After the 16th
amendment was passed in 1913, income taxes of various kinds gradually
became the most important tax revenue source for both then national
and state governments.
B. All of the tools that we’ve developed to look at excise taxes can also be
applied to income tax, if we choose the correct market (e.g. label the
axes correctly).
C. For example, one can model the effect of a tax on labor income as an
excise on the market for labor.
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Burden of an Excise Tax on Labor
$/L
S = MC

I
Wc

E. To analyze the effect of an income tax on hours worked with
indifference curves requires some fresh thinking about how to label the
axes. The best labels for this purpose are hours of leisure and income
(or consumption of other goods in dollars).

VI

W*

T
VII

III
Wf
IV

VIII

D=MRP

V
L'

L*

i. In this case the end points of the opportunity set (budget line) are hours
available for leisure on the vertical axis and hours available for work
times wage rates (dollars of potential consumption) on the horizontal
axis.

Hours of Labor

i. Note that this diagram looks the same as the first one in this handout
except for the axis labels.
ii. There are, however some slight differences in interpretation.
iii. The tax burden areas are all the same. Changes in the net benefits of
those purchasing labor are still II + VI; Changes in the net benefits of
those selling labor are still III + VII; the tax revenue raised is still
II+III, and so the deadweight loss is still VI + VII.
iv. However, the buyers are now firms rather than “ordinary persons,” and
the supplier are “ordinary people” rather than firms.
v. So the net benefits that the buyers of labor get should probably be
called profits, instead of consumer surplus (area I after the tax), and the
area that represent the net benefits of labor (area IV after the tax) could
be thought of as labor net benefits or possibly as consumer surplus.
D. One can also use indifference curves and budget constrains to look at
the effects of an income tax on patterns of consumption or labor leisure
choices.
i. With respect to consumption choices, an income tax simply reduces the
“W” at the ends of the budget constraints by the same proportion,

Effect of a Proportional
Income Tax on Labor and Leisure

16hrs
Leisure

II

shifting the original line back to the left in a manner parallel to the
original (pre tax) budget line.
ii. Thus an income tax is neutral with respect to consumption choices.
iii. However, and income taxes (and many other taxes) is not neutral with
respect to labor leisure choices, as indicated by the above supply and
demand analysis of the effect of labor taxes. It tends to discourage labor
and increase leisure.

L'
L*

pre tax

post tax
C' (1-t)16w

16w

Consumption

C*
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ii. (I’ve assumed 8 hours of sleep and eating time is necessary each day,
which leaves 16 for leisure or work.)
iii. Notice that an income tax changes the slope of the budget line in this
case because it reduces one’s after tax wage from w to (1-t)w. The slope
of the post tax budget line (in red) is steeper than the pre tax budget line
(in blue). After the tax is imposed one has to give up more leisure to
obtain a given income or consumption level.
iv. Because of this effect the income tax is not neutral with respect to
leisure (which is hard to tax at the same rate [why?]).
v. The person modeled cuts back on consumption, but slightly expands
hours of leisure. This effect is consistent with the demand and supply
analysis.
vi. [In such diagrams, it is quite possible that the person will choose to
work longer hours, reducing his or her leisure as well as her
consumption. Draw such a diagram.]
vii. Note that the logic of lump sum taxes would apply in this case as well,
but the tax would have to be on available hours (reducing available time
from 16 to 14 hours, for example) rather than on income alone. Simply
reducing income by amount T, would also change the slope of the line.
viii. Progressivity of an income tax in this type of diagram shows up as
changes in the slope of the after tax budget line. The budget line may
become a curve (or series of line segments) that becomes steeper and
steeper as the tax becomes more and more progressive.

XI. Appendix C: Some useful algebra for describing the effects
of taxes on budget constraints
i. The slope of the budget lines can be calculated for the lump sum, sales and
income taxes.
a. A budget line has the form W = P1Q1 + P2Q2
b. The place where the budget line intersects the Q1 axis is that where
W = P1Q1 or where Q1 = W/P1
c. The place where the budget line intersects the Q2 axis is that where
W = P2Q2 or where Q2 = W/P2
d. Recall that slope is "rise over run."
e. In the case without taxes, the slope of the budget line is -(W/P1) /
(W/P2), which simplifies to - P2/P1.

f. One can also fined the slop using a bit of algebra. Write the budget
line as Q2 as a function of Q1 and W.
{ One algebraic route is to subtract P1Q1 from both sides to obtain:
P2Q2 = W - P1Q1,
{ or Q2 = W/P2 - (P1/P2)Q1
{ Note that the budget line is now in the form Y = C + BX, where
B is the slope of the line, here - (P1/P2).
ii. Applications of slope to assess tax neutrality.
a. In the case of a lump sum tax, the endpoints of the new budget line
become (W-T)/P2 and (W-T)/P1.
{ The slope of the new budget constraint is -[(W-T)/P1]/[ (W-T)/P2]
which equals - P2/P1.
b. In the case of a proportional income tax, where W is treated as
income, the after tax income is (1-t)W, so the endpoints of the new
budget line are ((1-t)W)/P2 and ((1-t)W)/P1.
{ The slope of the new budget line is: -[(1-t)W)/P1]/[ ((1-t)W)/P2]
= - P2/P1.
{ A broad based income tax (e.g. one without deductions) is a
neutral tax.
c. Similarly, in the case of a general sales tax the new after tax prices will
be approximately (1+t)P1 and (1+t)P2. (What assumptions about supply and
demand are sufficient for this to be exactly true?)

{ The slope of the new budget line will be -[(W)/(1+t)P1]/[
((1-t)W)/(1+t)P2], which again can be shown to equal -P2/P1.
{ So a broad based sales tax is neutral.
d. All three of these taxes are "neutral" with respect to the choice
illustrated in our diagram.
{ None of these taxes change the relative prices of goods 1 and 2. It
remains -P2/P1 in each case.
{ (Note however that sales taxes have an effect on a consumers
decision to save, and income taxes have an effect on a consumer's
decision to work.)
iii. In some cases that we will examine later in the course (Pigovian taxes),
the purposes of a tax may be to change behavior.
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{ In such cases, excise taxes and other "marginal" taxes will be more
effective at altering behavior than lump sum or general taxes.
{ We will discuss the use of (Pigovian) taxes to "internalize"
externalities after the midterm exam.
iv. The algebra that shows how to calculate a lump sum tax that
generates the same revenue as an excise (narrow base) tax.
a. The pretax budget line is W = P1Q1 + P2Q2
{ The slope of this budget line is -P1/P2
{ See above
b. Suppose that a tax on good 1 raises its price to (1+t)P1>P1
c. The new budget line is: W = (1+t)P1Q1 + P2Q2
{ The slope of this budget line is -(1+t)P1/P2
{ See above
d. Suppose that (Q1’, Q2’) is the bundle chosen after the tax is imposed.
e. The amount collected from the individual from the tax is tP1Q1’.
f. The equivalent lump sum tax is thus T = tP1Q1’
g. Under that tax, the taxpayer’s budget line would be:
W - tP1Q1’= P1Q1 + P2Q2
{ The slope of this budget line is -P1/P2
{ See above
h. Intuitively, this line should go through the point (Q1’, Q2’) because the
consumer should still be able to afford that bundle. Let’s see if we can
prove that it does.
i. Note that with the original post tax budget line,
W = (1+t)P1Q1’ + P2Q2’ (the bundle bought was feasible)
j. This can be rewritten as: W = P1Q1’ + (t)P1Q1’ + P2Q2’
k. Subtracting yeilds: W - tP1Q1’= P1Q1’ + P2Q2’
l. Notice that this expression simply describes a point on the lump sum
budget constraint, under “g”.
m.That is to say this particular point is common to both budget lines.
n. Thus the revenue-equivalent lump sum tax creates a new budget
constraint that is parallel to the original budget line and passes through
the bundle chosen under the excise tax.
o. QED
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