EC441: Handout 1: An Introduction to Public Economics

I. Review of Course Materials

II. Introduction to Public Finance and Public Economics

A. Public economics is the study of government policies.

1. Public economics analyzes the effects of all government policies on
economic activities and the political processes by which those policies
come to be in place.

ii. Tax revenues and public debt pay for essentially all of the operations of
government: enforcement of laws and regulations, purchases of goods
and services from market vendors, and paying for the inputs used for
direct public provision of services.

ii. A wide variety of regulations also affect economic decisions by
changing incentives at the margin through threats of fines or
imprisonment.

iv. Still other polices determine what is owned, how what is owned can be

used, and what political, economic, and private rights and duties one
has.

B. Public Finance studies the subset of public policies that are fiscal in
nature. These include government taxation, debt, and expenditures.

1. Because of time constraints, this course mostly focuses on the public
finance subset of public economics.
ii. The US government takes about one third of gross national product to
finance its enforcement, purchasing, transfer, and production activities.
* The central government's overall effect on the distribution of goods
and services is larger than this, because its rules and regulations (and
tax preferences) affect returns at the margin and thereby the allocation
of a good deal more of the gross national product produced within
its territories.
* A larger part of government spending within the U. S. takes place at
the state, county, and town levels of government.
iii. The field of Public Finance studies the effects of alternative taxes and
expenditures by all levels of government.
iv. Public Economics also attempts to explain why government policies are
what they are.
* There are, for example, circumstances in which markets may fail to
provide particular services, and thus why voters may ask the

government to provide them to supplement those provided by
markets.

* This partly explores why a majority of voters (and interest groups)
suppofrt many government services.

* That is to say, part of the reason that governments in western Europe
and North America are large is that governments provide desired
public services, services that would otherwise by under-provided by
the private sector.

* However, not all services are widely demanded, as with narrow tax
loop holes. The effects and origins of such policies are also analyzed
by public finance.

v. The main aim of this course is to show how microeconomic tools and
concepts can be used to (1) understand the impacts of its tax, subsidy,
and borrowing policies and (2) to account for their origins.

vi. To account for the origins of a government’s fiscal policies, we will use
models and concepts from microeconomics and public choice to
analyze the political pressures that generates fiscal and tax-based
regulatory policies.

* That part of the course will attempt to explain why some fiscal
policies are adopted and not others.

C. Public Economics within Market Economies

1. Economics is often said to be the study of the allocation of scarce
resources. And much of economics proceeds as if all resources were
allocated by market forces.

a. A century ago, it might have been reasonable to ignore the resources
directly and indirectly controlled by national governments because
relatively little of a typical industrialized nation's national income was
allocated by government decision making, perhaps 10%.

b. However, this is no longer the case. The typical national government
of an industrialized nation now directly controls between 35 and 60
percent of national income.

c. On the other hand, those political decisions are constrained by a
number of economic considerations, many of which are economic.

ii. Governments use taxes and debt to finance their services in part
because governments have nearly always done so (at least at the margin)
and in part because taxes and debt are often the least costly method of
shifting resources from the private sector to the governmnet sector.
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* Tax polices often reduce some economic activities while subsidies and
tax preferences increase others.

iii. In spite of very significant taxes that are much higher than they were in
1950 or 1850, it is interesting to note that the industrialized democracies
are the wealthiest on earth by essentially all physical measures of welfare:
real income per capita, housing size, longevity.

* Thus, it would be wrong to conclude, at least in the short and
medium term, that increases in the magnitude of government,
necessarily leads to economic decline.

* To ignore public finance would be to ignore between a third and half
of a modern democratic nation's economic activity.

iv. However, both taxes and expenditure policies have direct effects on the
private sector, many of which tend to reduce the level and scope of
private sector activities.

a. For example, as we will see in detail later in the course, there are both
direct and indirect effects associated with the burden of taxation.

b. Most tax revenues are used to purchase goods and services in private
markets and/or to subsidize various market activities. (That is to say,
government revenues are not “kept” by the government, but spent in
one way or another.)

v. Many of your own decisions today were affected by government fiscal
policies.

a. For example: GMU is (still) a publicly financed university.

* (About a third of GMU's expenses are paid by Virginia tax payers,
and much of the research conducted here is also supported by tax
dollars.)

b. You are here, in part, because the cost of a college education at GMU
is relatively less expensive than an equivalent private education.

* You probably used highways and/or public transit to make your way
to class.

c. You probably paid sales tax on your lunch, and also paid a variety of
state and federal excise taxes on the gasoline that you used to drive
here.

* If you worked during the summer, you paid a variety of federal, state,
and local income taxes.

d. If you think about retiring some day, your decision is influenced in
part by the magnitude of Federal Social Security payments--and risks
associated with their provision by the federal government (and, of
course, future tax payers!).

ITI. Positive and Normative Public Economics

A. The positive strand of public economics analyzes very large fraction of
the economic activity that we observe in modern industrial economies:
how does it affect the economy, why are such policies in place?.

i. (DEF: A positive statement is a statement about what "is" "will be" or
"has been." It is an attempt to describe the world.)

B. The normative strand of Public Finance is also important because it helps
us to evaluate government tax and expenditure policies: are the polices
that we observe the best that we can imagine, are there cases in which
reforms or new policies would generally “improve” the existing
situation? If so, in what sense?

i. (DEF: A normative statement attempt to evaluate alternative policies
or alternative states of the world. Is one policy "better" than another?
Is one state of the world "better" than some other. Most normative
statements are based upon normative theories of some kind that
attempt to determine what are "good" or "bad," "just" or "unjust,"
"fair" or "unfair" public policies.)
ii. Normative public finance addresses such questions as:
a. Are taxes too high or too low?
b. Can tax burdens be reduced without affecting the level of government
services?
c. Are government services being efficiently provided or not?
d. And if not, how can services and service levels be improved?
e. Which services are best produced by government, and which levels of
government can most effectively produce those services.
f. Moreover, it is difficult to vote sensibly without having some
understanding of the economic effects of fiscal policies

iii. One does not have to believe that government expenditures should be
large or small to study public finance, one simply has to appreciate that
they are, in fact, large and important in modern industrialized nations.
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* (Your opinion of whether government services are too large or too
small is in large part, as we will see, a matter of your tastes and fiscal
circumstances, as with your demand for other services! However, it is
also affected by your normative theories.)

IV. A Brief Overview of US and European Fiscal History

A. One striking feature of the past century of government finance is the
extent to which more and more national resources are directly
allocated by government decisions.

1. This increase took place for the most part in the 20th century
particularly in the period between W.W.I and W.W.II and during the
period between 1960 ad 1985.

Figure A2 (from Holcombe)
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B. Some Recent Trends in Government Fiscal Policies

Table A3 (from Congleton, 2003)
Central Government

Consumption, Tax Receipts and Expenditures
As Percent of GDP (1960 -1996)

1990 27 38 41 18 18 23 26 39 21 38
1991 27 36 43 18 18 25 26 39 22 40
1992 28 35 46 17 18 24 26 41 22 43
1993 28 31 52 17 18 24 27 42 22 42
1994 27 29 49 16 18 23 26 43 22 42
1995 26 34 49 16 19 23 26 41 21 42
1996 26 37 46 16 19 22 26 21

Sweden (Central United States (Central Denmark U. K.
Government) Government)
Year Swd C.G. Cent. US Gov C.G. Cent. D Gov Cent C.Gov Cent.
Gov Tax Gov Con Tax Gov Con Gov Con.. Gov
Con Rev. Exp. Rev. Exp. Exp. Exp.
1960 16 17 13 16
1961 16 17 14 17
1962 17 18 15 17
1963 17 17 15 17
1964 17 17 16 17
1965 18 16 17 17
1966 19 17 17 17
1967 20 19 18 18
1968 21 19 19 18
1969 21 . . 18 19 17
1970 22 26 25 18 20 32 18 32
1971 23 28 26 18 . . 22 32 18 32
1972 23 28 28 18 17 19 22 32 19 32
1973 23 27 28 17 17 19 22 29 19 32
1974 24 27 29 18 18 19 24 33 20 36
1975 24 27 29 18 17 21 25 34 22 39
1976 25 31 32 18 16 21 25 33 22 39
1977 28 33 35 17 17 21 24 33 21 37
1978 28 32 37 17 17 21 25 34 20 37
1979 29 31 39 16 18 20 26 35 20 36
1980 29 30 39 17 18 22 27 39 22 38
1981 30 32 42 17 19 23 28 41 22 41
1982 30 32 43 18 19 24 29 43 22 41
1983 29 32 45 18 17 25 28 43 22 40
1984 28 33 44 17 17 23 26 42 22 40
1985 28 34 45 18 18 24 26 40 21 40
1986 27 34 43 18 17 24 24 37 21 38
1987 27 37 41 18 18 23 26 37 21 37
1988 26 37 40 18 18 23 26 39 20 35
1989 26 37 39 17 18 23 26 39 20 34

Source: World Development Indicators, 1999, (CD) World Bank, ISBN
0-8213-4375-0.
(Shaded cells indicate years where nonsocialists formed the Swedish government.)

(Notice the difference between tax receipts and
government consumption. The difference largely "transfer
payments" such as welfare and social security, which GNP
accounts do not include as government consumption. In
fact, central government expenditures including transfers
1s generally a bit larger than tax revenues, because most
run significant deficits. Also remember that state and local
taxes are ignored by these numbers.)

Page 4




EC441: Handout 1: An Introduction to Public Economics

C. Government Growth and Some Indicators of Individual

Welfare
Table A9 (From Congleton (2003))
Government Growth and National Performance
1960 and 1995 (Sorted by 1995 Central Gov Con)
Government Income Share Unemployment
Consumption Life Expectancy Bottom 40% Rate
as % RGDP

1960 1995 1960 1995 1960s  1980s 1960 1996
Sweden 16 25.8 74 79 15.1 21.2 1.4 8
UK 16.4 21.4 71 77 19.2 17.3 1.7 7.4
Norway 12.9 20.7 73 78 17.1 19 2.5 4.9
Canada 13.4 19.6 71 79 19.7 17.5 7 9.7
Germany 13.4 19.5 70 76 14.8 19.5 1.3 10.3
France 14.2 19.3 71 78 10 18.4 6.2% 12.4
Australia 13 18.8 69 77 19.7 3.5 6.2
Austria 11.2 17.5 71 77 20.1 15.5 2.4 8.5
Spain 8.3 16.6 70 77 16.5 19.4 11.5% 22.7
Italy 12 16.3 70 78 15.6 18.8 4.2 12.1
USA 19.4 16.2 70 77 15.9 15.7 5.5 5.4
Belgium 12.4 14.8 71 77 21.6 54 12.9
Ireland 12.5 14.7 70 77 6.7 11.3
New 10.5 14.3 71 76 20.9 15.9 2.5% 6.1
Zealand
Netherland 12.3 14.3 73 78 14.5 20.1 1.2 6.7
S
Switzerland 8.8 14 72 78 16.9 0.2% 4.7
Japan 8 9.7 69 80 15.3 21.9 1.1 3.3

Average 12.629 17.265 70.941 77.588 16.743 18.58 4.8 10.173

Source

Table II.1 Table IV.8 Table IV.10 (*1980) Table IV.3

Assembled from Tanzi and Schuknecht (2000) various tables.
(Most of their data is from various OECD reports.)

(Notice that the rise of the welfare state has not materially increased
longevity. The increase in longevity in Denmark and Sweden between
1960 and 1995 is actually less than occurred in the US during the same
period. However, note that there appears to be an effect of the growth of
welfare state expenditures on average unemployment rates.)
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The Fundamental Geometry of Net Benefit Maximizing Choice

There are three widely used models of decision making by rational persons used
in economics. (i) The utility maximizing model--which is usually introduced to
students in intermediate micro--is the most widely used, partly because it lends
itself to a variety of calculus tools. (i) Since we do not use calculus in this class,
we use a different model, the net-benefit maximizing model, which can be
rigorously developed with geometry and which provides sharper predictions
about behavior. (iii) In addition, there is a more advanced model that uses
preference orderings, rather than continuous utility or net-benefit functions,
which is rarely used outside of mathematical economics circles.

* It can be shown that the net-benefit maximizing model is a special case of the
utility maximizing model, which is a special case of the preference ordering
model.

. This course relies uses the net-benefit maximizing model as the basis for

nearly all of its analysis.

* The only exception is the material developed in a few weeks on the deadweight
loss of taxes and subsidies that are targeted at particular activities or services,
for which we’ll use the utility maximizing model.

. The net-benefit maximizing model simply assumes that individuals maximize

their private net benefits in all choices.

There is always a benefit associated with an action or activity and always a cost
(sometimes just an opportunity cost). The difference between the benefits and
cost of an activity are its net benefits, NB = B-C.

. The net benefits of consumers and firms are often given names such as

consumer surplus and profits.

Consumers maximize consumer surplus: the difference between what a thing
is worth to them and what they have to pay for it. CS(Q) = TB(Q) - TC(Q)

Firms maximize their profit:, the difference in what they receive in revenue
from selling a product and its cost of production: 1T =TR(Q) - TC(Q)

. The change in benefits, costs, etc. with respect to quantity consumed or

produced is generally called Marginal benefit, or Marginal cost.

DEF: Marginal "X" is the change in Total "X" caused by a one unit change in
quantity. Itis the slope of the Total "X" curve. "X" € {cost, benefit, profit,
product, utility, revenue, etc.}

Important Geometric Property: Total "X" can be calculated from a Marginal "X"
curve by finding the area under the Marginal 1 "X" curve over the range of
interest (often from 0 to some quantity Q).

This property allows us to determine consumer surplus and/or profit from a
diagram of marginal cost and marginal revenue curves.

It also will be used through out the course to calculate similar net beneftis for
industries, consumers, or society as a whole, and helps to make the logic of
(normative) welfare economics clear.

F. Illustration. Given the marginal cost and marginal benefit curves in Figure 1, it
is possible to calculate the total cost of Q' and the total benefit of Q' .

The first step is normally to label the areas so that one can do some “area
arithmetic.” The relevant areas are those under the MB and MC curves in the
range of interest.

In Figure 1, total cost is the area under the relevant actor’s (consumer or firm)
marginal cost curve, here TC(Q") = IL. Total benefit is the area under the
televant actot’s (consumer or firm) marginal benefit curve, here TB(Q') =1 + II

Because net benefits are total benefits minus (less) total costs, one can
calculate the net benefits by finding the actor’s total benefit and total cost for
the quantity or activity level of interest, and subtracting them.

Thus the net benefit of output Q'is TB(Q") - TCQ)=[I+1I]-[II] =1L

Figure 1

$Q

G. Three Practice Exercises. Use Figure 1 to determine the areas that
cotrespond to the total benefit, cost and net benefit at outputs 0, Q*, and Q"

Answers:
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* TB(0) = 0, TC(0) = 0 (ignoring any fixed costs that might exist), so NB(0) = 0.
e TBQ® =1+1I+1I+1V, TCQ*=11+1IV , NBQ*) =1+1II
s TBQY=I1+1I+II+IV+ VI, TCQM=1II+1IV+V+ VI, NBQ") =
I+1II-V
H. If one attempts to maximize net benefits, it turns out that generally he or she

will want to consume or produce at the point where marginal cost equals
marginal benefit (at least in cases where Q is very divisible).

There is a nice geometric proof of this.
In fact we have already shown this as an exercise for the case in which the MB
curve crosses the MC curve one time from above, as in Figure 1.
Note that NB(Q*) > NB(Q") and NB(Q*) > NB(Q").
This is true for any Q* < Q* and for any Q” > Q*, where Q* is the quantity
where MB(Q) = MC(Q).

1. Thus, in the usual case, a net-benefit maximizing decision maker chooses
consumption levels (Q) such that their own marginal costs equal their
own marginal benefits.

They do this not because they care about "margins" but because this is how they
maximizes net benefits in most of the choice settings of interest to economists.

(An exception is the case in which the ideal consumption level is zero. Tty to explain
why. This will be covered in class.)

J. This characterization of net benefit maximizing decisions is quite general, and
can be used to model the behavior of firms, consumers, and voters in a wide
range of circumstances.

Moreover, the same geometry can be used to characterize ideal policies that
maximize Social Net Benefits--which is just the sum of the net benefits realized by
everyone in the society of interest.

K. That each person maximizes their own net benefits does not imply that every

person will agree about what the ideal level or output of a particular good or
service might be--nor does it imply that people are necessarily selfish.

Most individuals will have different marginal benefit or marginal cost curves, and
so will differ about ideal service levels.

To the extent that these differences can be predicted, they can be used to model
both private and political behavior:

A person’s benefits and costs may take account of benefits and costs realized by
others, as parents care about their children’s welfare and friends care about each

others welfare.

In cases in which people are more or less self-centered, it is often easy to predict
in a general sense how they will behave in markets and in politics.

® What price will a typical firm charge?

® What quantity of gasoline will a typical consumer purchase?

® What types of persons will be most likely to lobby for subsidies for higher education?

® What types of persons will prefer progressive taxation to regressive taxation?

® What industries will prefer a carbon tax to a corporate income tax?)

L. Of course, the purpose of the net-benefit and utility maximizing models is not
to provide some educated guesses about how individuals will behave--although
this is enough to justify their use.

Economists generally believe that one can only understand social phenomena like
markets and politics if one understands the individual behavior that generates the
social outcomes.

M. Thus, the best way to understand markets and politics is to understand how
price and policy incentives affect individual behavior, which in turn generates
social outcomes.

A change in demand is generated when the “typical” or “average” consumer
changes his or her behavior because of changes in income, prices, or technology.
A change in supply is generated when the “typical” or “average” firm changes its
behavior in response to changes in prices, costs, or technology.

A change in policy is generated when changes in income, prices, technology, or
ideology affects the behavior of “average” or “median” voters.

N. It turns out that one can use the consumer-surplus maximizing model to
derive a consumer's demand curve for any good or service (given their
marginal benefit curves) by: (i) choosing a price, (i) finding the implied marginal
cost curve for a consumer, (iii) use MC and MB to find the CS maximizing
quantity of the good or service, (iv) plot the price and the CS maximizing Q*,
and (v) tepeat with other prices to trace out the individual's demand cutve.

O. Similarly, one can use a profit maximizing model (another measure of net
benefit) to derive a competitive firm's short run supply curve, given its marginal
cost curve. Again, one (i) chooses a price (which is a price taking firm's MR
curve), (ii) finds the profit maximizing output, (iii) plot P and Q¥*, (iv) repeat to
trace out a supply curve.

II. Deriving Consumer’s Demand Curve from MB curves using the Net
Benefit Maximizing Model

A. If consumers are rational net benefit maximizers, it turns out that both
individual and market demand curves are downward sloping.
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B. To demonstrate this, we will first determine what net benefit maximizing
behavior implies about individual demand curves and then what individual
demand curves imply about market demand curves.

To derive a demand curve from a consumer’s MB curve:

* (i) Pick a price, P

* (i) Find the associated MC curve. Normally this is a horizontal line equal to
the price, because the extra cost associated with another unit of the good is
simply its price.

* (iii) Find the NB maximizing quantity, Q (the amount bought by a rational
consumer). Normally this is the quantity at which MB = MC, because it is this
quantity that maximizes a consumet’s net benefits or consumer surplus.

* (iv) Plot P and Q.
* (v) Repeat with another price.

C. The next figure illustrates the geometry of this process. It begins with a marginal
benefit curve (MB) and uses two prices, P1 and P2, to find two points on this
person’s demand curve.

* Note that the price(s) characterizes a consumer’s marginal cost curve(s),
since he or she can has to pay that amount to get each successive unit of this
good. The first MC curve is simply a horizontal line at P1.

* Given that MC curve, this person will chooses the quantity that maximizes his
ot her consumer surplus, which is labeled Q1.

* This price-quantity combination is plotted on the Demand diagram as the
point P1, Q1. (At price P1, the consumer will buy quantity Q1.)

* Now we repeat this process with another price, P2. The implied new (second)
MC curve is a horizontal line passing at P2.

* Given that MC curve, a net benefit maximizing (rational) consumer chooses
the quantity that maximizes his or her consumer surplus, which is found at the
quantity where MC=MB, and is labeled Q2.

* This price-quantity combination is plotted on the Demand diagram as the
point P2, Q2. (At price P2, the consumer will buy quantity Q2.)

* In principle this process is continued forever, choosing prices, finding the
associated CS-max quantities, and plotting the price and quantity.

* But in most cases three or four points are enough to get the basic geometry of
a consumer’s demand curve.

CS Maximization

Demand

THE POINT HERE IS NOT TO MEMORIZE DIAGRAMS but to
understand how to prices affect purchases by rational consumers.

* Prices do so by changing the marginal cost curves of every consumer.

* When prices rise, each person’s marginal cost curve rises, which induces
net-benefit maximizing consumers to purchase less of the good (other things
being equal).

It is the logic that is general, rather than the particular diagrams.

* Thus, given a consumer’s MB curve, we can deduce his or her demand curve!

* As long as the MB curves do not change, it is prices that determine the
amounts purchased.

* And those purchases decrease as prices increase. Thus individual demand
curves “slope downward.”

* Market demand curves also slope downward because they are just the sum
(hotizontal sum) of individual demand cutves.

* Marginal benefit curves are, of course, not always constant. For example, an
individual’s MB curve tends to increase as personal income rises or the prices
of substitutes increase.

D. The same process can be used to derive a consumer’s Demand curve from any
sort of MB curve, although they are not always as easy as this one.

* [Several less straightforward derivations will be done in class and assigned as
puzzles as homework.]

* Note that whenever the marginal benefit curve is downward sloping over its
whole range, the consumer’s demand curve goes through exactly the same
points as the MB curve and is also downward sloping,.

* In such cases, one can use estimates of individual demand curves as estimates
of MB curves.
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* Although they go through the same points, marginal benefits and demand are
not the same function, because they have different meanings and the
functions go in “opposite” directions.

* MB functions go from Q into $/units, whereas demand functions go from P
into Q.

* They are inverse functions of each other.

IN CLASS, A VARIETY OF SIMILAR DERIVATIONS WILL BE

DONE ON FOR VARIOUS MB CURVES, ONE OF WHICH WILL BE
ASSIGNED AS A HOMEWORK PUZZLE. (So do show up for class!!!)

E. In cases in which a person’s MB curve is not smoothly downward sloping (e.g. is
not monotone decreasing), the associated demand curve includes only a subset
of the point on an individual’s MB curve. However, all the points that are on
both the MB and demand curves are from the downward sloping portions of the
MB curve.

* (Determining exactly which points are on both one normally has to work out
geometrically.)

* Thus, when a demand curve is derived from MB curves--even when the MB
curve is not itself always downward sloping--it turns out that every individual’s
demand curve slopes downward.

* [This is not necessarily the case when a demand cutve is derived from a
utility function, but since “upward” sloping demand curves have never been
observed, this is a strength of the NB-maximizing model rather than a
weakness. |

F. Notice that we already have some predictions about behavior that follows
simply from the net-benefit maximizing model of consumer choice:

* Demand curves slope downward.

* As price rise, consumers tend to purchase fewer and firms tend to produce
more (other things being equal).

* A change in MB will cause demand curves to shift up or down in the same
direction as the shift in MB.

* Consumer net benefits tend to fall as prices rise, other things being equal.

* Firm profits tend to rise as prices rise, other things being equal.

ITI. Deriving a Firm’s Supply Curve from MC Curves

A. In a similar fashion, one can use the profit maximizing model (another
measure of net benefit) to derive a competitive firm's short run supply curve
from its short run marginal cost (MC) curve.

B. The method used to detive a firm's supply cutve is very similar to that used to
derive a consumer’s demand curve:

(i) Choose a price

(i) Find the associated matginal revenue curve (MR) Normally this is a horizontal
line equal to the price, because the extra revenue generated by selling one more
unit of the good is simply the price paid for it.

(iii) Find the profit maximizing quantity of the good or setvice, given that MC
curve. Normally this is where MR equals MC, because this maximizes profits or
net benefits for the firm or firm owner..

(iv) Plot the price and the profit-maximizing quantity on another diagram.
(v) Repeat with several other prices to trace out a supply curve.

(The supply curve of a firm tells one how many units it will produce and sell at a
given price and this method characterizes that relationship for a profit
maximizing firm.)

Profit Maximization

MC

C. The figure above illustrates these steps for a given marginal cost curve (MC) and
two prices, P1 and P2.

(@) In a competitive market, the market price is every firm’s marginal revenue
curve, because the firms gets “P” new dollars of revenue every time it sells an
additional unit at that price.

* So the first MR curve is a horizontal line through P1.

* Given that MR curve, the firm will chooses the quantity that maximizes his or

her profit (the firm’s net benefit), which normally occurs at the quantity where
MR=MC, and is labeled Q1.

¢ This price and output combination is plotted on the Supply diagram as the
point P1, Q1. (At price P1, the firm will produce and sell quantity Q1.)
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(ii) Next we try another price, P2. A horizontal line through P2 is the firm’s
marginal revenue curve, since its revenue now increases by that P2 dollars every
time another unit of the good is sold.

* Given that new MR curve, this firm chooses the quantity that maximizes
profits, which is again found where MC=MR and is labeled Q2.

* This price output combination is plotted on the Supply diagram as the point
P2, Q2. (At price P2, the firm will produce and sell quantity Q2 if the price is
P2.)

(iii) In principle this process continues forever, choosing prices, finding the
associated profit-maximizing quantity, and plotting the price and quantity until
the entire supply curve is traced out.

* However, in most cases three or four points are enough to get the basic
geometry of a firm’s supply curve.
* More points are needed when the MC curve has a complex shape.

(iv) Note that when the MC is upward sloping over the whole range (and MC>0),
then a firm's supply curve goes through exactly the same points as its MC curve.

* This implies that one can use estimates of a firm's supply curve as estimates of
its MC curve.

* (Asin the case of demand cutves, a firm's supply curve is the inverse of its MC
curve. Supply goes from prices ($/unit) into quantities; whereas MC goes from
quantity into $/unit measutes of how costs increase as output increases.)

* However, if MC has a more complex shape, only the points on MC that can
represent profit maximizing outputs are on both the MC and firm supply
curve.

* It turns out that the points in common are all from the upward sloping parts of

the firm’s MC curve.
* Thus, a firm’s supply curve always slopes upward (other things being equal).
* Since the market supply curve is just a sum (a horizontal sum) of the market

supply curves, market supply curves are also upward sloping,.

D. Again geometry and deduction allow us to make several predictions about a
firm’s behavior
* Firm supply curves tend to be upward sloping,.

* As prices rise, other things being equal, firms produce and sell more units of
their products.

* Any change in market conditions that affects a firm’s marginal costs will shift
the firm’s supply curve.

* For example, an increase in input prices tends to cause the matginal cost of
production to increase.

e If MC rises for a firm, its supply curve shifts back to the left.

¢ If MC rises for a, profits tend to fall for that firm, other things being equal.

¢ If market prices rise, MR shift upward, and profits tend to increase.

IV. Markets Demand and Supply

A. A market demand curve tells us how much of the product or service will be
purchased by all consumers at a given price. Each consumer will be purchasing
the quantities that he or she believes maximizes his or her net benefits in the
above model. This implies that each person will be purchasing goods in the
manner described by their individual demand curves.

B. Asa consequence, Market Demand can be determined by varying price and

adding up the amounts that consumers want to buy at each price.

The process is similar to that used to derive individual demand curves.

One picks a price, P’,

Find the relevant quantities demanded by each consumer,

Add up those quantities. (Q” = sum of the individual consumer purchases at P’
Plot P’ and O’

Repeat with other prices to trace out the market demand curve.

[The geometry of this process was illustrated in class.]

C. Market Demand curves for ordinaty private goods are thus "hotizontal" sums
of individual demand curves

Note that market demand can also be considered to be horizontal sums of
individual MB curves, because all the points on individual demand curves are
also points on the individual MB curves.

This allows us to use market demand curves as the MB curve for all consumers
in the market.

This as, will be seen in later lectures, lets us understand how public policies like
taxes affect consumer interests.

D. Similarly, Market Supply (for an industry with a fixed number of firms) can be
derived by varying price and adding up the amounts that each firm in the
industry is willing to sell at each price.

The process is similar to that used to derive individual supply curves.

One picks a price, P’,

Find the relevant quantities supplied by each firm,

Add up those quantities. (Q* = sum of the individual firm production at P”.)
Plots P’ and QQ’

And repeats with other prices to trace out the market demand curve.
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[The geometry of this process was illustrated in class., see your class notes for
morte details.]

E. Market Supply curves for ordinaty private goods are "horizontal" sums of
individual firm supply curves.

Note that market supply can also be regarded to be a horizontal sum of individual
firm MC curves.

* A short run supply cutve is the sum of short-run firm MC curves.

* A medium run supply curve is the sum of medium-run MC curves.

* Along run supply curve is the sum long-run MC curves.

[For the long run, we will always use this “Ricardian” long run supply, to simplify
our geometry and because the Ricardian model is often the best one for real
world markets, which is to say because individual firms often have somewhat
different long run cost curves--especially in markets in which there are relatively
few firms. See the discussion below.]

V. Competitive Market Equilibrium and the Gains to Trade

A. In competitive markets, prices tend to move to "market clearing levels," that is
to prices that set the total quantity supplied by all firms equal to the total amount
demanded by consumers.

In competitive markets, this occurs where the supply and demand curve cross.

At any other price, there will either be surpluses (which tend to cause prices to
fall) or shortages (which tend to cause prices to rise).

Note that this is an entirely decentralized process requiring governments to do
nothing more than enforce property rights and contracts.

The market clearing price is often denoted P* and the market clearing quantity as
Q* where Q* = Q°(P*) = Q'(P¥)
B. One can use our previous geometry to characterize the net benefits realized by
consumers and firms at the market clearing prices

Finding Consumer Surplus using a market demand curve:

* The area under the demand curve from 0 to Q* is the total benefit realized by
all consumers.

* The area under P* from 0 to Q* represents the total cost (amount paid) for the
Q* units.

* Subtracting the TC from TB gives you consumer surplus.

[The geometry was illustrated in class and is also illustrated below.]

Finding Industry Profit using a market supply cuve:

* The area under the supply curve from 0 to Q* is the total production cost for
all firms in the industry.

* The area under P* from 0 to Q* represents the total revenue (or benefit, the
amount received) for the Q* units.

¢ Subtracting the TC from TR gives you industry profit.

¢® [The geometry will be illustrated in class and is also illustrated below.]

Calculating Social Net Benefits

S=SMC

pr--—-—""""" =

Profit

Q*

C. A digression on the difference between Ricardian and Marshallian long
run supply.

In the short and medium run, the number of firms in the industry can be taken as
fixed.
* As a first approximation, this is also often true in the long run.

On this point, however, the Ricardian and Marshallian conceptions of long run
supply are quite different and imply different things about the nature of the long
run supply curve.

Long run supply in the "Marshallian" long run mostly reflects entry and exit of
identical efficiently-sized firms into and out of the industry. This process takes
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place until profits fall to zero. As long as input prices do not change,
Marshallian long run supply curves are always horizontal and reflect the
industries average cost (the minimum average cost for each identical firm).

In contrast, long run supply in the Ricardian framework reflects “entry and exit”
of firms with different cost functions. So, the low cost producers enter first, other
things being equal, and the high cost firms last.

Ricardian long run supply thus is always upward sloping and reflect the
marginal production costs of firms in the industry.

* In general, relatively efficient firms (those with better technologies, locations,
or natural resources) will continue to earn profits greater than zero in the long
run, because they have lower costs than “marginal” firms.

* Note the derivation of long run supply in the Ricardian sense, is exactly like
that used above for both short and medium run analysis. The number of
potential suppliers is essentially fixed, although the individual firms will alter
their production as prices vary.

It bears noting that the Marshallian model of long run supply works well for
some industries (say auto repair shops), and the Ricardian model works well for
markets in which firms tend to be large (oil, minerals, sports, farming, auto
manufacturing, cell phone manufacturing, etc.).

We will use the Ricardian model of long run supply in this class, but it should be
kept in mind that the Marshallian entry and exit may also be important in some
cases.

VI. Summary: Markets, Net Benefits, and “Social Welfare”

A. Our derivations of demand and supply make it clear that:

Every market demand curve is the sum of the marginal benefit curves of the

individual consumers, because each consumer's demand curve is essentially his or
her MB curve.

Every short (or middle) run market supply curve is the sum of the short (or
middle) run marginal cost curves of the individual firms in the market. Short
and middle run supply curves can thus be used to represent an industry’s short or
middle run marginal cost of production.

Every Ricardian long run supply curve is the sum of the long run marginal cost

cutves of potential suppliers of the goods. Consequently, a Ricardian long run
supply curve can be used as the industry’s long run marginal cost curve.

B. In cases in which there are no externalities and little monopoly power, firms
and consumers are the only ones affected by market transactions.

In such cases, the demand curve can be used as the Social Marginal Benefit Curve
and the Supply curve as the Social Marginal Cost curve.

'This allows social net benefits to be calculated for individual markets and for
policies that affect markets--as demonstrated below and in subsequent lectures.

In the absence of externalities or market concentration, markets tend to
produce social net benefit maximizing levels of goods and services!

C. From our earlier work, we know that given SMB and SMC curves, social net
benefits are maximized at the quantity where SMB crosses SMC (assuming that
it does so only once, and that SMB crosses SMC from above).

* Because D is approximately SMB (at least for all consumers) and S is
approximately SMC (at least for firms in the industry), the quantity where
demand and supply cross is exactly the output required to maximize social net
benefits.

D. Consequently, the "market clearing" price, P*, causes markets to produce the
social net benefit maximizing level of output (in cases where there are not
externalities, e.g. relevant costs or benefits).

* The market clearing price, P*, causes social marginal benefit (the demand
curve) equal to social marginal cost (the supply curve). Both are equal to price
in this case!

* Social net benefits turn out to be the sum of profits and consumer surplus in
this case. (Use diagrams like that above to prove this.)

E. Many economists use the maximize social net benefit norm., and the above
calculations allow them to rank states of the world and public policies.

¢ Note that competitive market outcomes are very desirable under this norm,
because they tend to maximize social net benefits.

* This is one very widely used normative argument favoring markets as a
method of social organization.

¢ [In cases where there are additional costs or benefits because of externalities,
those additional marginal benefits or marginal costs will need to be taken
account of.]

F. In cases where external costs exist, however, market outcomes will (often) fail
to maximize social net benefits, because those costs will not be fully accounted
for in the calculations of economic agents.

We will analyze markets with externalities later in the course.

* When there are external benefits or costs, demand and/or supply will not
include all the relevant marginal benefits and/or all marginal costs.

It turns out that the existence of externality problems provides a normative basis
for government policy (if one wants to maximize social net benefits).
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* In cases where significant external costs exist at the margin (at Q*), markets
will tend to over produce the output of interest relative to that which
maximizes social net benefits.

* In cases where significant external benefits exist at the margin (at Q*), markets
will under produce the service of interest relative to that which maximizes
social net benefits.

* Governments might adopt policies to discourage production in the first case
(perhaps with taxes) or encourage it (perhaps with subsidies) in the second
case.

(Tools for analyzing externality and public goods problems will be developed just
befor and just after the midterm.)
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I. Introduction to Public Finance: Government Setrvices 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.

L

1.

E.

¢ 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..

Governments need money to pay the persons who provide these
services whether they are actually produced in the public sector or in the
private sectof.

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).

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 "buyet" 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.

1. 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.

I1. 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).

ITI. 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

Page 3




EC 441: Handont 3: The Burden of Taxation

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:
1. 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).

viil. (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:

1. 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 apportunity 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).

4 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.)

¢
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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.
¢ (Sce 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:

1.

Burden of an Excise Tax
$/Q |
1 S
Pc ‘
p* T
Vil
11|
Pf "/ ‘
v i D
v
Q' o* Quantity Sold

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.

ili. 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.
¢ Similatly, 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 IT + VI, and that on firms is 11T + 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 11
+ III in the diagram.

¢ (Note that IT + 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} + {IIT + 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.

1. 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.

ii. (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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il.

1i.

1v.

vi.

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.

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.

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.

Illustrations: effects of an excise tax in the short run and long run for
different kinds of markets

P
Pc'
P+ Slr
D
Q houses
P \ Dsr
Pc
TH T
P S
| DIr
Q" Q* Q tires
Ql

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*.

¢ 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.

vil. 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. 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.

1. 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.

. 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).

1. 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.

1. 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 mwarginal 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:

1. 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, AT/AB. (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 petcent 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:

¢ 1f MTR is above ATR, then that ATR curve will be rising (the
marginal tax rate will be pulling the average up).
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¢ 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.)

1. (Asan exercise try to determine what the marginal tax schedule that
corresponds to this average tax schedule looks like.)

1. (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.

1. 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. Whete 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:

1. 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.

viil. 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
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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.

1. 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).

i. 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.

1. 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: (1) 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.

1. 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.

ili. (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.

1. 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.

tv. 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
consumet.

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

Q good 2

Q2

0  Qu W/P1> Qgood1

W/P1’ (
(W'T)/Pl where T = (P1-P1)QY’

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 offl

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.

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.

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.

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.")

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
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1. 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+I11, 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.

1. With respect to consumption choices, an income tax simply reduces the
“W?” at the ends of the budget constraints by the same proportion,

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.

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).

1. 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.
4 .
Effect of a Proportional
Income Tax on Labor and Leisure
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ii. (’'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.]

vil. 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

1. The slope of the budget lines can be calculated for the lump sum, sales and
inconze taxes.

a. A budget line has the form W = P;Q; + P,Q»

b. The place where the budget line intersects the Q; axis is that where
W = P,Q; or where Q; = W/P,

c. The place where the budget line intersects the Q, axis is that where
W = P,Q, or where Q, = W/P,

d. Recall that slope is "rise over run."

e. In the case without taxes, the slope of the budget line is -(W/P;) /
(W/P5), which simplifies to - P,/P;.

f. One can also fined the slop using a bit of algebra. Write the budget
line as Q, as a function of Q; and W.

¢ One algebraic route is to subtract P;QQ; from both sides to obtain:
PzQz =W - P1Q1,
¢ or Qz - W/Pz - (Pl/PZ)Ql
¢ Note that the budget line is now in the form Y = C + BX, where
B is the slope of the line, hete - (P1/P5).
. 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)/P;]/[ (W-T)/P,
which equals - P,/P;.

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)/P, and ((1-)W)/P;.

¢ The slope of the new budget line is: -[(1-0)W)/P]/[ (1-)W) /P
- - Pz/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)P; and (1+t)P,. (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]/[
((1-9W)/ (1+1)P,], which again can be shown to equal -P,/P;.

¢ 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 -P,/P; 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 consumet'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 = P,;Q; + P,Q»
¢ The slope of this budget line is -P; /P,
¢ Sce above
b. Suppose that a tax on good 1 raises its price to (1+t)P;>P;
c. The new budget line is: W = (1+t)P1Q; + P>Q);
¢ The slope of this budget line is -(1+t)P; /P,
¢ See above
d. Suppose that (Q’, Q?)) is the bundle chosen after the tax is imposed.
e. The amount collected from the individual from the tax is tP;Q;’.
f. The equivalent lump sum tax is thus T = tP;Q;’

g. Under that tax, the taxpayer’s budget line would be:
W - tP1Q1’: P1Q1 + PZQZ
¢ The slope of this budget line is -P; /P,

¢ Sce above

h. Intuitively, this line should go through the point (Qy’, ;") because the
consumer should still be able to afford that bundle. Let’s see if we can
prove that it does.

1. Note that with the original post tax budget line,

W = (1+t)P,Qy + P,Q,’ (the bundle bought was feasible)

j. This can be rewritten as: W = P1Qy” + ()P1Qy” + P,Qy’

k. Subtracting yeilds: W - tP;Q,'= P1Qy” + P,Q2’

1. Notice that this expression simply describes a point on the lump sum

€C_ 2

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.

0.QED
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I. Government Expenditures

A. Most taxation and government borrowing is motivated by desires for
services of one kind or another, from missiles to medicine, from social
insurance to bicycle trails.

1. In democracies, the services provided reflect moderate voter interests
for the most part. The majority of a community may want roads, police
protection, and safe water supplies. It may also want public schools,
unemployment insurance, festivals, and libraries. Nationally, it will want
national security or defense.

ii. In addition, there are occasional emergencies that they want their
governments to take care of. A sudden collective emergency may have
to addressed with new social services (temporary emergency housing
and food) or social insurance (flood insurance). A tornado may pass
through town, an invading army may be on its way, or the Olympics
may be hosted.

iii. In a monarchy or autocracy, the government is less responsible to its
citizens, but many of the same services are also provided and have to be
paid for in some way. Taxes are again commonplace.

B. There are exceptions to this general rule.

*Rather than services, voters may want to discourage certain activities
and impose "sin" taxes on those activities to discourage them. Here the
purpose is not taxation to fund services, but to change behavior.

*In addition to voter interests, the supply of government services may be
influenced by interest groups, who may want particular activities
subsidized from public funds, because they expect to profit by
producing, rather than consuming, the government services.

*We'll take up the politics of elections and interest groups after the
midterm.

C. However it is clear that if you want to understand the magnitude of
taxes you have to understand the political demand for government
services (and transfers).

II. Government as another “demander”

A. Most of a government’s expenditures takes the form of direct payments
for (i) goods and services, (ii) social insurance payments to individuals
(as with social security, unemployment insurance, and welfare
expenditures), and (iii) subsidies of various kinds (such as those for
health care, education, and research and development).

B. In cases in which the government produces services, the government is
a major input demander. Many services such as national defense, mass
transit, law enforcement, and highway construction are paid for entirely
with tax revenues.

C. Many others are "hybrids" that are partly paid for by the government
and partly by individuals. The government's share in these cases ate
subsidies--they reduce the cost of the service for individuals and/or
firms and so encourage the production and use of such services.

i. Public universities are a typical "hybrid" service and the the
government's share can be analyzed as a subsidy.

* For example, education at WVU is organized by government agencies,
which have buildings constructed, hire teachers, mow the grass, shovel
the snow, etc.

* However, most of the cost is paid for with student tuition. , partly by
state tax payers, and partly from grants and gifts of various kinds.

* State "subsidies" reduce the cost of education through direct payment
and through its monosony power as a buyer of large buildings and
other facilities. About 15% of WVU's operating costs are paid for by
the state government.

D. This handout and the lectures associated with it in class analyze how
expenditures, especially subsidies, affect market outcomes.

1. Government expenditures, like taxes, have direct affects on economic
outcomes.

ii. When governments are major purchasers of goods and services or
inputs they affect market prices.

* They may also affect market structure by contracting with single
providers for most of services. This may transform a more or less
competitive market into a concentrated industry or monopoly, as in
various markets for defense products.
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iii. When governments subsidize a good or service, it generates a price
wedge between buyers and sellers. Prices move to clear markets, but
with firms receiving more for their services and products than consumer
pay for them. (Subsidies are like “negative” taxes in terms of their
economic effects--as we will see later in this handout.).

E. The micro-economic effects of government expenditures can be
modeled using the same tools that we used to analyze the effects of
taxation.

1. In the case of purchases of goods and services, or of inputs to use to
produce such goods and services, the effect is simply to increase the
market demand for these goods, driving up their prices, and inducing
greater supply.

i. However, the new demand curve is no longer a sum of individual
marginal benefit curves--since the government is not an individual.

iii. The effects of subsides are similar, but opposite, to those of taxes.

ITI. On Government Demands for Services

A. Many government services are directly produced by governments.

B. In such cases, governments demand inputs (labor, land, capital) and use
those inputs to create public services.

i. Government in such cases is simply another "firm" or "consumer" of
particular services or goods.

ii. It's demand for those services, although not grounded in an individual's
net benefit calculations is otherwise just another demand curve in the
market of interest.

iii. Such demands affect market prices by contributing to the overall
demand for the inputs demanded.

iv. (For example, the production of education bids up price for teachers,
buildings, and various supplies.)

C. An alternative to producing a service is to induce or pay other
organization to produce and distribute services by paying for them.

1. Such cases include much of defense expenditures, which are largely
produced by private firms, highway construction, which is largely built
by private firms working for the government, and many other services.

ii. In such cases, the government is a major demander of final goods and
services and again its demand--although not directly arising from net

benefit maximizing choices--is simply one of many in the relevant
market.

iii. Its effects on market prices and output arise are very similar to other
increases in demand for goods and services.

D. In what might be regarded as hybrid cases, governments may attempt to
induce some goods and services to be produced and purchased by
subsidizing them rather than paying their full cost.

* In this case, the price received by producers is usually greater
than that paid by consumers, P; = P, + S, rather than less than it.

* Many government programs are subsidies in that they indirectly reduce
the price of a service for consumers and raise them for producers.

* Not all "subsidies" ate call that by the government or newspapers.

IV. On the Microeconomics of Subsidies

A. The main focus of our analysis of government expenditures is on the
effects of targeted government subsidies, because the effects of direct
purchases and transfers are so easy to analyze

* In the case of direct purchases, the demand for the service of interest
shifts out to the right when governments increase their purchases,
causing prices to rise and output to rise in the market of interest.

* A transfer payment increases the income of the recipient, which
increases his or her demand for normal and superior goods and
reduces them for inferior goods.

B. As with taxes, the distributional effects of a subsidy can be measured in
two ways:

1. First, it can be calculated as an accountant might, as a cash receipt
similar to ordinary income is calculated.

* (This is the most widely used measure by macro-economists,
accountants, and newspaper reporters.)

* This approach implicitly assumes that the entire benefit of a subsidy
accrues to the persons or firms that receive the “check” from the
treasury.

ii. Alternatively, the distribution of benefits can be calculated by
determining the net benefits generated by the subsidy relative to the
"no subsidy state."
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* That is to say, the net benefit of a subsidy can be measured as the
increase in consumer surplus and profits generated by the subsidy.

* (This measure of the effects of a subsidy program is the most widely
used among microeconomists and public economists.)

ili. As in the case of taxes, there is a difference between the cost of the

subsidy (amount paid out) and the amount of additional consumer
surplus and profit generated.

¢ Subsidies tend to extends trades beyond the level at which trade produces
marginal benefits greater than marginal costs.

¢ However, the net benefits of a subsidy tends to be less than the amounts
spent and less than the cost of the taxes raised to finance them.

¢ The deadweight loss of a subsidy is the extent to which "social sutplus"
is increased by a particular subsidy relative to the cost of the subsidy.

* The dead weight loss of “targeted” or “cost sharing” subsidy is
analogous to that associated with an excise tax.

¢ The economic cost of a subsidy also includes the excess burden of the
taxes used to finance it.

¢ The diagrams developed below focus on the expenditures associated with
a the subsidy, but the excess burden of the taxes used to pay for the
subsidies should be kept in mind--even though they are not included in the
diagrams. (A dollar of tax revenue costs more than a dollar to collect.)

*

iv. At the level of individuals, both net benefit diagrams and indifference

curve analysis can be used illustrate how different kinds of subsidies
(marginal, lump sum, conditional and unconditional) affect rational
decision makers.

* We will again focus on the net benefit or supply and demand
approach, and spend less time on the utility approach.

* In this case, the utility-approach yields insights that can't be generated
using the supply and demand approach. So we'll need to use that tool
bag a bit to examine some of the more subtle effects of taxes and
subsidies.

v. The market level effects can be analyzed using supply and demand

curves, as we did in the previous lectures for excise taxes.
L4

C. The Essential Geometry of Subsidies:

Effects of a Targeted Subsidy
$/Q

e ) . @

p* Subsidy

Pc

Quantity Sold

Suppose that a market is initially in an equilibrium without subsidies or
taxes, so that demand equals supply at P*. In this case, there is no
"subsidy wedge" between the price paid by consumers, Pc, is the same
as that received by firms, Pf; so Pf=Pc=P*.

* Now, suppose that a subsidy of S is imposed on each unit of the good
sold in this market, perhaps a rent subsidy.

* After the subsidy is place, P* is no longer a market clearing price:

* If S is simply subtracted from P* by firms, consumers will want to
purchase too much at their new price (Pc = P* - §) to match supply,
which would remain at Q*.

* On the other hand, if firms simply "kept" the subsidy, they would
want to provide more units than can be sold. The supply at Pf = P* +

S is greater than the demand at P*, which would remain at Q* since in
that case Pc = Q*.

* To clear the market, thus, consumers have to pay less than P* per
item sold, and firms have to receive more than P*.

* At the new equilibrium output, the demand curve will be exactly B
dollars below the supply curve, Qd(Pf - S) = Qs(Pf).
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ii. At the new equilibrium output, as depicted above, supply equals
demand, and the price paid by consumers is exactly S dollars lower than
the amount firms receive (Pf = Pc + S). Note also that Q' units of the
good are sold, with Q'>Q*.

* At this equilibrium, there is a sense in which the targeted subsidy has
simply been Zaken by firms, because Pf = Pc + 8.

* However, there is another sense in which the benefit of the subsidy
is shared by firms and consumers, because both consumer surplus
and profits have been increased by the subsidy!

* Consumer Surplus increases from area I + II (before the subsidy at
Q*) toarea I + II + III + VII after the subsidy is in place and output
rises to QQ'.

* Similarly, Profit increases from III + IV (before the subsidy at Q*) to
area III + IV +II+VI (after the subsidy at QQ').

* Thus, the benefit for consumers is 111 + VII , and for firms is II+VI.

D. Note that the increase of consumer and firm net benefits exists
regardless of who actually receives the check from the state or
federal treasury as long as demand curves slope downward and
supply curves slope upward.

1. Price movements ultimately determine the division of benefits between
firms and consumers.

¢ If firms receive the check, their effective "receipt” is reduced by the
decrease in price paid by consumers.

¢ If consumers receive the checks, their effective "receipt” is reduced by the
price increase of firms in the market subsidized.

ii. The money paid out by the treasury is its fiscal cost, S*QQ".

* Q' units are sold and the "government" pays S dollars toward each unit
sold.

* Consequently, the total expenditure, SQ', can be measured with area 11
+ III +VI + VII + VIII + IX in the diagram. (The area of a rectangle
Q' wide and S tall is Q'S.)

* Note that this "cash" measure of the cost of the subsidy is larger than
the "net benefits" generated by it.

* The increase in industry profit plus the increase in consumer surplus
equals (I + +VI) + (II + VII).

* The total benefit of this subsidy is VIII + IX smaller than the cost of
the program.

* 'This area of "lost net benefits" is sometimes referred to as the
deadweight loss of a targeted (or "marginal") subsidy.

iii. The true economic cost of a subsidy is larger than the direct fiscal cost
of the subsidy, because of the DWL of the taxes used to finance the
subsidy program and the administrative cost of both the subsidy
program and tax collection.

E. Both the extent of the deadweight loss and the distribution of the
benefits vary with the slopes of the supply and demand curves in the
subsidized industry.

1. Generally, relatively more of the benefit is realized by the side of the
market with the least price sensitive curves.

* That is to say, if the demand curve is less elastic than the supply curve
more of the benefit is received by consumers than firms. (In the
extreme case in which market demand is completely inelastic or the
industry supply curve is completely elastic, all of the benefit falls on
consumers!)

* 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 benefit of a subsidy goes to firms in the subsidized industry. (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 benefit goes to suppliers.)

* The excess benefit of a subsidy tends to increase with the price
sensitivity (slope or elasticity) of the demand and supply curves.

F. Supply and demand curves tend to be more elastic in the long run
than in the short run, so the excess burden of a subsidy tends to be
larger in the long run than in the short run.

1. Insofar as long run supply is relatively more price sensitive (elastic) than
demand in the long run, the benefit of a new subsidy or increase in
subsidy tends to be gradually shifted from firms to consumerin the long run.

* For example, Marshallian competitive markets have perfectly elastic
(horizontal) supply curves in the long run, which implies that narrow
subsidies on Marshallian products are shifted entirely to consumers in
the long run.
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* In cases in which only 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), a
subsidy for gasoline or highway use tends to be gradually shifted from
consumers to firms (owners of capital and natural resources) in the
long run.

* 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 LR
distribution of the benefit will reflect their relative abilities to adjust.
However, all such long run adjustments imply that deadweight losses

from targeted subsidies are larger in the long run than in the short run.

(The height of the DWL triangle does not change but its length
increases.)

i. Hlustrations: effects of an excise subsidy in the short run and long run

for different kinds of markets--one with short and long run supply
curves, the other with short and long run demand curves.

Slir
Q*‘Q' Q" Q houses
P Dsr
P i S
S S

Pc | I\ Dir

Q* Q" Qtires

Q'

* Note that in the first case, supply is more elastic (flatter) in the long
run than in the short run, so the initial benefit from the subsidy is
largely for firms, but in the long run the benefit is shifted to
consumers.

¢ The after subsidy price falls at first for firms, but rises back to P*. The
price to consumers falls just a bit at first, but falls to P*+Pc in the long
run.
* The second case is an unusual case where demand is more price
sensitive (elastic) in the long run than in the short run.

¢ However, because supply is completely elastic in both the long and short
run, the benefit falls entirely on consumers in both the short and long run.

* As an exercise, construct a case in which the benefit goes
entirely to firms in both the long and short run.

G. One advantage of calculating the benefit of a subsidy as the
change in profit and consumer surplus generated by that program
rather than total government expenditures is that allows one to
calculate how the benefits of a subsidy are distributed within the
markets subsidized.

1. The benefits of a subsidy are often realized by persons or firms who
are do not directly receive the subsidy payments.

ii. For example, a rent subsidy is normally paid to renters who are able to
pay more for housing than they could before.

This bids up rents and the prices of rental housing, which benefits
land lords and builders.

Calculated as cash payments, one could say that the benefit of a rent
subsidy is realized entirely by renters.
However, if landlords increase their prices (rent), then the benefit of
the subsidy has really been "shifted" forward from renters to land
lords, even though landlords never actually receive a check from the
government treasury.

iii. In many cases, the persons most affected by a subsidy are not the

persons who "directly" receive the subsidy checks or coupons

iv. Thought question: why do farmers favor food stamps?!
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V. Normative Principles of Subsidy Programs

A. Evaluating the normative merits of a subsidy program requires analysis
of net benefits associated with a subsidy.

1. Based on the geometry above, it is clear that the net benefits of most
subsidies are smaller than their costs, because the increase in social
surplus is normally less than the money spent on the program.

ii. The diagram actually underestimates the deadweight loss because it

neglects the cost of raising that money, which includes the deadweight
loss of the tax used and other collection costs.

iii. In cases in which, equity or redistribution is the goal of a subsidy (as
with food stamps and many rent subsidies), the distribution of net the
subsidy benefits will also matter.

* Do the benefits mostly go to the poor, or to those selling services to
the poor?
* In such cases, “distribution of burden” diagrams are necessary to

analyze the relative merits of alternative subsidy programs (or, their
equivalent mathematical representations).

iv. There are also cases in which social net benefits increase as a

consequence of the subsidy (Pigovian subsidies), but these will be dealt
with after the midterm.

* In all of these cases, distribution of burden diagrams can also be used
to analyze political incentives that various groups have to lobby in

favor or against particular subsidy or tax programs, as we will see in
future lectures.)

B. It is also possible to utility-based geometric tools to determine the

relative merits of alternative subsidy programs as we did with alternative
taxes. (See the appendix of hand out 3.)

* Lump sum subsidies will generally have a smaller deadweight loss, as
shown below, than marginal subsidies or matching grants.

C. The relative merits of lump sum and marginal subsidies (block and
matching grants) can be assessed using the indifference curves and
budget constraints in a manner very similar to that used at the end of
hand out 3 to analyze the effects of lump sum and marginal taxes (
uniform broad based and narrow based taxes).

D. Illustration of the inefficiency of matching grants (marginal
subsidies).

1. Suppose that “Al” is purchase two goods and that one of these is
subsidized in a manner that reduces its effective price (as in the demand
and supply diagrams above).

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

0 wW/P1 < W/P1’ > Qgood 1

(W+S)/P1 where s = pr-p1)er

* Suppose that "A" is the original (pre subsidy) bundle consumed by a

consumer.

* The subsidy decreases the relative price of good 1 from P1 to P1'

¢ This change in prices causes a new budget constraint and induces the
consumer to purchase bundle B.

¢ Note that the consumer has more utility at B than at A, because she is on a
higher indifference curve.
¢ However, the same amount of government money would have increased
her utility by even more, if it were given as a lump sum grant or subsidy.
ii. The cash-equivalent lump sum subsidy produces a budget constraint
parallel to the original one (with the same relative prices) passing
through bundle B.

* Note that under the equivalent lump sum subsidy, Al could have
purchased bundle C which is better than bundle B.
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* Cison a higher indifference curve than B is, so it produces more
utility for Al than B does.

¢ The cash equivalent lump sum subsidy is equal to [(P1-P1°)*Q71’, the
change in the consumer’s price induced by the subsidy time the number of
units purchased.

¢ Notice that this is an intuitive result--most people would prefer cash to a
discount coupon, because the cash can be spent on many things and the
coupon only on the thing being discounted.

iii. The difference between the utility produced by a lump-sum subsidy and
the marginal subsidy is a measure of the deadweight loss or inefficiency
of a marginal subsidy.

* The lower utility of the targeted subsidy suggests that such subsidies
(ones that directly change relative prices) tend to be less efficient than
those which do not, as with a lump sum tax.

* That is to say “neutral” subsidies tend to be more efficient ways to
increase recipient utility (welfare) than marginal or matching grants.

iv. Normatively, this diagram implies that a subsidy system “should be”
NEUTRAL if it wants to maximize its effect on consumer welfare
represented with utility.

* The above diagram demonstrates that a marginal subsidy yields a
smaller increase in welfare than possible from an equally expensive
lump sum or general subsidy--other things being equal

¢ A perfectly neutral subsidy system does not directly affect private decisions
across matkets for private goods and setvices, because it does not affect
relative prices faced by firms or consumers.

¢ It does however, increase demand for normal goods and reduce demand
for inferior goods, which will have some relative price effects.

¢ And, of course, even neutral subsidies have to be paid for with taxes or
loans.

* (In cases where the purpose of the subsidy is to change behavior, a
marginal or targeted subsidy tends to be more effective than a lump
sum subsidy, because they have a larger direct effect on behavior. We
take up “Pigovian subsidies and taxes after the mid term exam.)

v. This effect is harder to analyze with supply and demand curves,
although they can be represented with those curves as well.

¢ A direct subsidy or marginal subsidy has the effect in the diagrams at the
beginning of this section.

¢ A lump-sum subsidy increases consumer income and increases his or her
demand for all goods.

¢ However, there is no way to determine which is better for consumers
without knowing exactly how all the demand curves shift and measuring
the associated net benefits.

¢ This is, of course, why we use indifference curve analysis here. It is the
only case in this course in which the conclusions of utility-based analysis
are clearer and easier to represent than those grounded in the net-benefit
maximizing model.

E. ALGEBRAIC APPENDIX FOR CASH EQUIVALENT SUBSIDIES

1. That the line passing through bundle B and parallel to the original
budget constraint characterizes the consumer's budget constraint under
the equivalent (equally costly) lump sum subsidy to the marginal (or
matching) subsidy assumed can be demonstrated with a bit of algebra.

* The original budget constraint is W = P;Q; + P»Q,, which includes all
the combinations of Q; andQ); that can be purchased for W dollars at
the ( pre subsidy) market prices P1 and P2.

¢ The budget constraint after the marginal subsidy on good 1 reduces the
consumet's price for good 1 from P; to Pd = P;-S (which is shown as P1'
in Figure 4).

¢ So the budget constraint with the subsidy can be written as: W = PdQ +
PzQz or W = P1'Q1 + PzQz.

* The specific combination of goods 1 and 2 selected by the consumer
under the marginal or targetted subsidy is bundle B which is labeled as

Q1', Q2).
¢ That point lies on the subsidized budget constraint so W= PdQ;' + P,Q'
* Itis convenient to rewrite Pd as P;-S to get W= (P1-S)Q1' + P2Q2'
¢ 50 W=PdQ,' + P,Q,) W= (P;-S)Q:' + P»Q,' which implies that
* W=PQ +DPQ, - (SQ)) (at point B)
ii. If the amount SQ;' had been simply given to the consumer as a “lump

sum,” rather than the cost of good 1 subsidized, his or her new budget
constraint would have been:

¢ W+ (SQ)) = PiQ; + P,Q;

¢ Note that this new budget line includes the point (Q;', Q.'), point B on
the diagram.
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* The “lump sum equivalent” budget constraint, thus, passes through
point B and is parallel to the original one (without a subsidy).

¢ Both the pre-subsidy budget constraint and the budget constraint with a
lump sum subsidy have the same slope, namely: -(P1/P2).

VI. More Complex Subsidies: Conditional Marginal and
Lump-Sum Subsidies

A. The above examples are what might be called “unconditional” subsidies.
The lump sum subsidies could be spent on anything that a person wants
and the cost reducing subsidies applied to all units of the good
purchased.

1. These are not the only kinds of subsidy programs that can be designed.

ii. Subsidy programs can also be conditional in the sense that the amount
received under a lump sum subsidy might have to be spent on particular
things (such as food) or a cost reducing subsidy might only be available
for small purchases or for large purchases.

iii. Such conditional subsidies can also be analyzed with our geometric tool
box, although the geometry (and mathematics) tends to be more
complicated.

B. Tllustrations of Conditional Subsidies

1. Consider a lump sum grant that has to be spent on food (as in the
present food stamp program).

¢ Note that if one simply spent all of the conditional lump sum subsidy on
food one can purchase amount F of food and W/Po of the other goods.

¢ However, if less than F units of food are purchased, one will not get the
subsidy and be on his or her original budget line.

¢ There is a kink in the budget constraint at I (assuming that the food
cannot be resold on the black market).

¢ Note that a person that finds this “corner” to the his or her utility
maximizing combination of food and other goods will not necessarily be at
a point where his or her indifference curve is tangent to his or her budget
constraint. (Draw this case and explain why this happens.)

other

W/Po

. budget constraint given F

Q food

F W/Pf F-+W/Pf

ii. Consider a similar targeted (cost reducing) subsidy that applies only to
the first ¥ units of food purchased.

¢ The price of food falls by S dollars per unit for the first F units. After the
subsidy is exhausted, the consumer has to pay the prevailing market price
for additional food.

¢ Note that there is again a kink in the budget constraint, but one that is less
sharp.

other

W/Po \

budget constraint with first F
units of food subsidized

F wipt  (Fs+w)pfQ food
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eiii. Our earlier analysis suggests that it is possible to shift from a conditional
targeted grant to a conditional lump sum grant and make (most) persons
better off.

¢ Is this true in this case? Why or why not?

¢ As an exercise illustrate this point and explain its logic. Hint, a conditional

lump sum grant for many people is equivalent to an unconditional lump
sum grant.)

VII. Appendix: Tax Subsidies, Printing Money, and Borrowing

A. Most income tax systems include a variety of exemptions and
deductions that define taxable income.

1. On the one hand, these simply define what the tax base is.

i. In some cases, adjustments are necessary to determine economic
income, itself, which is net receipts concept.

iii. On the other hand, many of the deductions are implicit subsidies of one
kind or another, in the sense that one can think of a deduction or
exclusion as a separate subsidy program.

* For example, suppose that there was a simple flat tax of 25% on all
economic income and that interest on mortgages is deductable.

* That implies an implicit 25% subsidy for mortgages because a tax
schedule of:
¢ T° = .25(Y - M) where Y is economic income and M is the mortgage
payment is equivalent to a flat tax T = .25Y plus a subsidy of S = .25M
¢
¢ Note that the taxpayet’s after tax income in this case is
¢ Y-T+S =.75Y + .25M
¢ which is the same as that under the first tax with a mortgage deduction
¢ Y-T"=Y-(25(Y - M)) = Y-25Y+.25M = .75Y + .25M
* In this sense, many adjustments to an income tax can be thought of as
“tax subsidies.”

iv. The normative implications of such subsidies can be analyzed with
cither tax or subsidy normative theories, but some of the equity
arguments are clearest when one applies the subsidy norms.

¢ Is it appropriate for other tax payers to subsidize housing purchase?
Especially those of the relatively wealthy?

B. Digression-Long Footnote on debt and printing money.

1. It bears noting that a good deal of government finance involves
borrowing and printing money rather than ordinary taxation.

¢ Indeed, many pootly run governments prefer to just "print money" to pay
for their expenditures.

¢ Others would prefer to borrow all moneys spent,

4 and would resort to taxation as a last resort, were it not for the
deadweight losses generated by these other methods of government
finance.

ii. In terms of the language used to discuss taxation, printing money may
have a larger economic and political burden in the future than taxation,
by both reducing the value of money held by private persons, producing
inflation, and distorting relative prices throughout the economy.

¢ Inflation is an implicit tax on those who hold money.

¢ Discuss the extent to which it satisfies or conflicts with normative theoties
of taxation.

iii. Borrowing shifts the burden of tax payments from current taxpayers to
future ones (or at least from those not generationally connected to
individuals that are).

¢ Discuss the effects of posponing taxation (or shifting it to other
generations) using our tax and/or subsidy normative theories.

¢ It also has macro-economic effects on the distribution of capital within a
society that may affect long term growth rates.

¢ As a consequence, both printing money and debt-finance may be more
difficult to use repeatedly than taxation. Explain Why?

VIII. Appendix: Progressive, Proportional and Regressive
Subsidies

A. Normative theories that focus on “equity” often support subsidies that
redistribute wealth or income from relatively rich persons to relatively
poor persons.

1. For example, society A would be considered better than society B
under most distributional theories, if everyone is richer in A than in B

(Rawls).

ii. Other normative distributional theories might regard society A to be
better than A if most persons are richer in A than in B, or if the average
person is richer in society A than in society B.

Page 9
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¢ (In this last theory that attempts to maximize average income, only
economic efficiency matters. why?)

B. The Pareto principles:

1. State A is better than (or Pareto superior to) state B if at least one person is
better off at A than B and no one is worse off.

1. A Pareto optimal state occurs when no Pareto superior moves are
possible.

iii. The Pareto principle implies that inequality that increases total wealth or
total social net (by for example creating incentives to work a bit harder
or more productively) benefits tends to improve the state of the world
as long as no one is harmed by the new wealth or new social net
benefits.

C. In contrast, many mainstream normative theories imply that there are
“efficiency-equity” tradeoffs.

1. That is to say, in some cases it is all right to sacrifice a bit of equity if
efficiency increases enough.

i. And conversely, in some cases it is all right to sacrifice a bit of efficiency
if equality increases enough.

iii. What “enough” means varies according to the normative theory (or
normative intuition) being applied.

D. Definitions and Relationships useful for characterizing positive
characteristics of subsidy schedules that are relevant for distributional
normative theories:

* The subsidy base, B, is the activity, good, or service that is
subsidized. (food, rent, work, oil production, bus tickets, corn
production, R&D, etc.)

* The average subsidy rate of a particular subsidy often varies with an
individual's holding of the subsidy base. If an individual pays subsidy
Ti on a holding of Bi, his average subsidy rate is Si/Bi. (If Si = $50
and Bi = 200, the average subsidy rate for this subsidy is 50/200 =
0.25 or 25%.)

* The marginal subsidy rate of a particular subsidy is the change in
subsidies owed for a one unit increase in holdings of the taxable base,

AS/AB. (So, if a subsidy payer earning 50,000/ year pays a subsidy of
10,000 and a taxpayer earning 50001 pays a subsidy of 10,000.50, his
or marginal subsidy 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.)

* In a diagram of subsidy schedules. If MSR is above ASR, then the
ASR curve will be rising (the marginal subsidy rate will be pulling the
average up). If MSR is below ASR, then the ASR curve will be falling

(the marginal subsidy rate will be pulling the average down). If the
MSR = ASR, the ASR will be neither rising nor falling.

1. Since individual decisions are determined by marginal cost and
marginal benefits at various quantities, it is the marginal subsidy
rate rather than the average subsidy that affects subsidy receiver
behavior.

E. Calculating the Progressivity (etc) of subsidy schedules

1. Although the terms progressive, proportional, and regressive are used
less frequently to describe subsidy programs than tax systems these
terms can be applied, and are often important in policy discussions
about the relative merits of a particular subsidy schedule or program.

ii. In principle, the reference point for calculating “progressivity” can be
either the subsidy “base,” or personal income.

¢ For most positive analyses, the “base” tends to be used.
¢ For most normative analyses personal income tends to be used.

* Calculated relative to its base, a progressive subsidy schedule has an
average subsidy rate that falls with purchases of the subsidized good,
etc..

* Calculated relative to income, a progressive subsidy program's has an
average subsidy rate that falls with income.
¢ Such progressive subsidies are said to promote “equity.”

iii. When a subsidy program is designed, its positive characteristics have to
be determined, and so its progressivity, proportionality, or regressivity is
normally judged relative to the "thing" subsidized (that is with respect to
its base).

¢ For example, the average subsidy rate of an agricultural subsidy can be

designed to decline (on average) as farm size increases (progressive).

¢ The average subsidy rate of an agricultural subsidy can also be designed to
be the same for all sizes of farms (proportional).

¢ Or, the average subsidy rate can be designed to increase as farm size
increases (regressive).

Page 10
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iv. In public policy debates, the discussion of subsidies and other transfer
programs often centers on a subsidy's relationship to personal income.
(Do poor people get more than rich people, or vice versar)

* Using income as the reference point, a progressive subsidy is a
subsidy whose average benefit falls as the income of an individual
increases.

¢ [Such subsidies often have marginal subsidy rates that decrease with the
"base," although not all progressive subsidies have this property. This
tends to be true, for example, of social security benefits. |

* A proportional subsidy is a subsidy whose average subsidy benefit
does not change with income. (Such subsidies normally have a
constant marginal subsidy rate, as true of most sales subsidies and
some income subsidies. A flat (proportional) subsidy on income has
the form: S = aY.) [farm subsidies and unemployment insurance]

* Using income as the reference, a regressive subsidy is a subsidy whose
average subsidy benefit increases with income. Such subsidies often
have declining marginal subsidy rates with ownership of the item or
activity subsidized, however, not all regressive subsidies have this
property. [state subsidized higher education]

F. Some Geometric Puzzles:

i. Economic efficiency-based normative theories are sometime said to
oppose consumption and borrowing subsidies, but to favor subsidies
that encourage saving and investment, because these are argued to
increase long run economic growth.

* The intuition behind the effect is based on supply and demand.

* If the price of saving increases relative to consumption, individuals will
consume more and save less.

* As capital is accumulated, the productivity of labor increases and so
does national income.

ii. However, you can use an indifference curve diagram to show that a
permanent saving’s subsidy does not have any relative price effect on
savings versus consumption decisions.

* Asan exercise draw the effect of an investment-savings subsidy in a
two period intertemporal choice diagram.

* Note that a subsidy that proportionately reduced the absolute price of
consumption in both periods , would not change relative prices of

consumption now and in the future, and so would operate like a lump
sum tax.

* Does a permanent savings subsidy really increase saving? Why or why
not?
L4
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B.

Introduction to Externality and Public Goods Problems

The previous part of the course addressed how a governments efforts
to raise its revenues and its general pattern of expenditures affect
“private” or “ordinary” market equilibria. It did so without explaining
why governments might want to raise revenues or spend money in
specific ways. The next two parts of the course addresses why
democratic governments “need” revenue and why its spent in
particular ways.

1. The analysis of the course thus far tend to call in to question why
we have more than a minimal government, since subsidies and
taxes both create dead weight losses, that is, they reduce social net
benefits.

ii. In the cases of externalities and public goods, governments can
adopt polices that increase rather than reduce social net benefits.

a. These “problems” are often called “market failures,” because in both
cases market outccomes will fail to maximize social net benefits, as
shown below in these lecture notes.

b. The existence of such market failures may also induce voters (or
benevolent governments) to demand that particular public services be
provided or particular activities be regulated or taxes.

c. We take up the politics of public policy in the next lecture block.

d. One can think of this handout, the externality and public goods
block, as exploring “market failures.”

e. The next handout explores “government failures,” failures by
governments to properly address public goods and externality
problems or to use inefficient tax instruments.

The first of these “problems” to be analyzed is the case of
externalities.

C. DEF: An externality occurs whenever a decision made by an individual
or group has effects on others not involved in the decision. That is to
say, an externality exists whenever some activity imposes spillover
costs or benefits on other persons not directly involved in the activity
being analyzed.

1. In most cases, an activity that imposes external losses (costs) on
third patties at "the margin" will be carried out at levels greater
than those which maximizes the social net advantage from the
activity. This follows because the people who decide the level of
the activity that gets carried out tend to focus only on their own
costs and benefits.

ii. Note that this (normative) conclusion is partly based on a positive
prediction about behavior--that spill over costs and benefits will
be ignored by those controlling the activity.

iii. [For example, within environmental economics, producers ignore
spillover costs generated by their waste products, while
government officials ignore spill-over costs generated by forcing
firms to clean up.]

D. The existence of externalities is a positive claim. Either there are
spillove costs or benefits or their are not.

E. The existence of externality "problems" is a normative claim and
follows from normative theories used by economists. These normative
theories are sometimes called “welfare economics.”

1. The problem from the point of view of mainstream welfare
economics is not externalities exist, but rather that the wrong
level (too much or too little) of the externality generating
activity gets produced to maximize social net benefits.

a. Consider, for example water pollution.

b. Water pollution imposes costs on other users of a river or lake, and
tends to be over produced, as we will (see diagrams below).

c. The optimal amount of pollution is not generally zero, but the
amount produced tends to be too large.




EC 330: Handont 5 Externalities, Public Goods, and Public Policy

* The "optimal" amount of water pollution sets the marginal cost of
cleaning up the pollution equal to the social marginal benefits of
engaging in the polluting activity. (See the diagrams below.)

* In nearly every case in which an environmental problem is claimed to
exist-- the underlying "economic problem" is an externality
problem.

d. There are a very wide range of externalities, only a few of which are
environmental and not all of which are “problems.”

ii. Generally, activities that produce negative externalities (external
costs) tend to be over provided relative to levels that maximize
social net benefits, as demonstrated below.

iii. In addition to negative externalities, there are also activitie that
produce spillover benefits (positive externalities).

a. Consider, for example, the activity of planting flowers along sidewalks
and highways.

b. Nearly everyone passing by enjoys them, but the "gardeners" will take
account of only their own marginal benefits and costs when deciding
how many flowers to plant. there are other activities that may also
produce spillover benefits.

c. When a driver turns on his or her "blinket" to indicate which
direction he or she is planning to turn, most people around that
driver are better off because they are now better informed about that
driver’s intended path.

iv. Activities that generate positive externalities tend to be under
provided in equilibrium.
a. Those involved in activities that produce positive externalities neglect
their spillover benefits.

b. Thus, they tend to be undertaken at levels below the optimal ones. as
illustrated below.

v. One way of thinking about "public goods" is that the are goods
and services that generate positive externalities.

a. This implies that public goods tend to be under produced in markets,
relative to the outputs that maximizes social net benefits (or which is
Pareto efficient).

b. However, not all problems associated with positive externalities are
public goods problems.

II. The Geometry of Externality Problems

A. The geometry of externalities and externality problems is fairly straight
forward.

1. Several illustrations are developed below, but their logic is always
the same.

ii. In a supply and demand (market) diagram, we introduce a new

curve that represents the external marginal costs or external

marginal benefits for the activity or product of interest.

* These are benefit or costs that fall on persons not directly involved
in the market of interest.

* (These other costs or benefits fall on persons who are neither
consumers nor producers of the goods sold in the market of
interest)

iii. The predicted market outcome (Q*) is not affected by the
existence of the new marginal external cost curve, because firms
and consumers are assumed to focus on their own costs and
benefits, and so ignore the externality generated.

* (This is actually a positive behavioral assumption or prediction, as
noted above. Why?)

B. To find out whether an externality generating activity or output is over
or under supplied, find the social marginal benefit and social
marginal cost curves, and use them to characterize the social net
benefit maximizing activity level (output, Q**).

i. To find the SMB and SMC curves, recall that the Demand
curve is approximately the same as the marginal benefits received
by consumers and the supply curve is approximately the industry's
marginal cost curve.
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ii. To these market MB and/or MC cost curves, we add the
external marginal benefits and/or external marginal cost
curves, which generates the social marginal benefit and social
marginal costs curves--which fully account for spillovers.

80 Negative Externality Problems (External Costs)

. Geometrically, there is a recipe or algorithm for adding up the
marginal cost curves and a similar one for adding up the marginal
benefit curves.

i. To find a social marginal cost curve (SMC) in a setting with
external costs,
a. First pick a quantity, q’.

b. Find the marginal cost that market participants are taking account of
(normally from the supply curve) at the output level chosen (q) and
add the spillover marginal costs at that quantity (q) to it.

* Geometrically, this involves adding the vertical distances from the
Q axis to the respective curves.

* SMC(q) = MCind(q) + MCext(q’)
c. Repeat the above with another quantity.
d. Continue until the SMC curve is traced out.
i. To find a social marginal benefit curve (SMB),

a. First pick a quantity, q.

b. Find the marginal benefit that market participants are receiving at the
output level (q) [normally from the demand curve] and add the
spillover marginal benefits at that output level (q) to it.

* Geometrically, this involves adding the vertical distances from the
Q axis to values on the respective curves.
* SMB(q) = MBcon(q) + MBext(q)
c. Repeat with another quantity,
d. Continue until the SMB curve is traced out.

iii. If all the “curves” are straight lines, SMB or SMC can be
calculated with just 2 or 3 quantities, but more are necessary for
more complicated shapes.

D. The level of the activity (Q**) that maximizes social net benefits is
generally found where the social marginal benefit of the activity equals
its social marginal cost curve.

* If Q* does not equal Q**, there is an externality problem.

* (Explain why.)

* Notice that this conclusion, the existence of a problem, relies on the
“maxmize social net benefit” norm.

E. An Illustration of the Case of External Benefits

i. The problem of positive externalities is similar to that of external
costs. Again there is a spillover that is not accounted for by market
participants. Again there is are social net benefits that can
potentially be realized that are not. The figure below illustrates the
geometry of the problem.

ii. There is an external benefit (MBX) in the case illustrated, rather
than an external cost.

iii. The market supply and demand cross at Q*.

iv. The social marginal benefit curve is found by adding the MBx and
D curves (because the demand curve can be used as the MB curve
for consumers).

v. There is no external cost, so SMC(Q) = MCind(Q) + 0 which is
represented with the supply curve.
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Note that the SMC and SMB curves [S and D+MBx] cross at Q**.
This is the quantity that maximizes social net benefits.

Since the observed market clearing output, Q*, is not equal to Q**
there is an externality problem.

As in the external cost case, the market outcome no longer
maximizes social net benefits. However, in this case too little, rather
than too much of the externality generating activity is provided.

80 Positive Externality Problems (External Benefits)

F.

L

* [As an exercise, determine the increase in social net benefits
obtained at Q** relative to those obtained at Q%]

Externality analysis can also be undertaken at the level of small
groups of individuals.

This can be done using marginal benefit and marginal cost curves
for the individuals affected by an externality generating activity,
rather than market demand curves and aggregate external marginal
cost and/or marginal benefit curves.

ii. To find the private supply, we either assume that someone initially
has the right to control the activity in question, or that the “high
demander” provides the quantity that maximizes his or her own
consumer surplus.

iii. The controlling individual is assumed to maximize his or her own
net benefits.

iv. The social marginal benefit curve is the (vertical) sum of the
individual MB curves.

If the level privately chosen differs from that which maximizes
social net benefits, then there is an externality (or public good)
problem from the perspective of the SNB maximizing norm (and
also the Pareto norm as we shall see later).

G. An external benefit case is illustrated below for Al (A) and Bob (B).

Under Supply of an Activity Generating Positive Externalities

$/Q

Q

Quantity of Flowers

i. Note that in the figure above, Al's preferred output level, Q', (the
one that maximizes her own net benefits) and there are spill over
benefits at the margin at Q’. (Mbx > 0 at Q)

* Al's purchase and use of this good makes Bob better off-

To find the SMB curve add Bob’s MB curve to Al’'s MB curve
(vertically), as described in the “recipe” above.

1.
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iii. Note that the social net benefit maximizing level of the activity is
higher than that provided (Q**>Q’).
* [This is the typical case for activities that generate positive
externalities and for the private supply of pure public goods.]

ince an are differen ere is an externali roblem.
e S > and Q¥* diff t, th t lity probl

* Social net benefits are not being maximized at Q’, the private
choice.

H. The same general method can be used to illustrate the effect of a
negative externality among small groups of individuals.

1. An negative externality problem among individuals is illustrated in
figure 2.

ii. In Figure 2, Al’s activity generates spillover costs, rather than
benefits, at the margins.

* For example, Bob may be Al's neighbor and negatively affected by
smoke from her barbecue or loud music.

iii. The spillover costs can be represented as a negative marginal
benefit.

a. Again the Social Marginal Benefit curve is the vertical sum of all the
individuals affected by the externality generating activity.

b. Adding up the curves is, however, a bit different than in the previous
case, because we are adding one or more negative numbers, rather
than just positive numbers.

* Note that the addition is always done with MB curves in the small
numbers case.

* (Hint: the easiest place(s) to add the MB’s occurs where one of the
MB curves cross the horizontal axis and so have the value of zero.)

c. As in the positive externality case, the private "high demander
provides" equilibrium is different from the activity level (output) that
would maximize social net benefits.

* Thus, there is an externality problem from the perspective of the
“maximize social net benefit” norm.

* However, in the negative externality case, the problem is over
supply rather than under supply of the externality generating
activity.

Over Supply of a Negative Externality Generating Activity

$/Q8 suB = MBa + MBb

MC of product

0 y ; >Q
?Q.\ MB-Al  Output of the
v ' N~ MB-Bob Externality

Generating Activity

(It would be much more complicate to do so, but one could use the
negative of the negative range of the MB curve(s) and add the
resulting positive numbers (MCx) to the original MC curve to
generate a social marginal cost curve.)

iv. Such negative externalities are typical for pollution, congestion,
and commons problems.

ITI. On the Pure Logic and Normal Cases of Externalities

A. The existence of externalities normally implies that social net benefits

are not maximized at the market equilibrium, because some relevant
marginal costs or marginal benefits is being neglected.
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1. In most cases, the existence of an external cost implies that an
activity is over provided relative to that which maximize social
net benefits.

i. In most cases, the existence of an external benefit implies that an
activity is under provided relative to that which maximizes social
net benefits.

* In many, but not all, of those cases, some form of collective or
government action can potentially “solve” the externality problem.

* Externality problems are one of the areas of life in which economics
implies that governments can improve the result over markets.

However, there are exceptions--that is to say special cases that do not
conform to these rules of thumb.

The mere existence of an externality does not always imply that
there is an externality problem.

1. There are, for example, cases in which externalities exist
(infra-marginally) but there are no external benefits or costs at
the margin (e.g. at Q).
a. If the marginal external benefits and marginal external costs are both
zero at Q” then it turns out that Q” = Q**, and there is no problem.
* As a practice exercise, draw such a case.)
b. Pareto optimal (and social net benefit maximizing outcomes) may

also occur in cases in which spillover marginal costs exactly equal
spillover marginal costs at Q'.

* As an practice exercise, draw such a case.
* Try to think of examples of such externalities
ii. Of course, such geometry is pretty demanding.

* (See your lecture notes. One of these cases is usually covered in the
class lecture.)

* The “no problem” cases are more likely if there are costs associated
with solving externality problems.

* The marginal cost of reducing the problem may be greater than the
marginal unrealized gains from addressing particular externality
problems.

* (For example, consider the problem of sidewalk congestion.)




EC 441: Handout 5: Externalities, Public Goods, and Public Policy

Iv.

Pure Public Goods

The problems associated with pure public goods are similar to those
associated with activities that generate spillover benefits.

However, they occupy a special place in public finance and public
economics, because in many cases not only are public goods
undersupplied in private markets, they may not be supplied at all.

* Some public goods are too expensive for even “high demanders” to
provide.

* Such complete failures may justify government production of
pure public goods, rather than regulatory solutions.

* Tax revenues in such cases will be at least partly used to pay for the
cost of producing public goods.

DEF: A pure public good is a good that is perfectly shareable.

* A pure public good can be simultaneously consumed by "as many
people as want" simultaneously, without diminishing anyone’s net
benefits.

* Examples include gravity, national defense, the air (breathing
outside), and gravity.

* |[Other professors and textbooks may stress the fact that persons
can not be excluded from using a pure public good, but I stress the
sharability property of the good, for several reasons developed in
class.]

DEF A pure private good is a good that cannot be shared

without proportionately reducing everyone's consumption of the

good.

* Essentially, a pure private good can only be consumed by just one
person at a time.

* Examples include a jelly bean, a pair of shoes, a shirt, a hat, or a
nap.

* (Most micro-economic analyses and models assume that all
the goods and services being analyzed are pure private goods.)

ii. In between pure private and pure public goods are other goods,
most of which can be considered “club goods,” goods which are
somewhat shareable, but not completely so.

iii. DEF A club good is a good that is shareable within limits. A club
good can be shared by several people, but the "quality" of the
consumption experience falls with the number of people sharing
the good, although less than proportionately.

* Club goods are “congestible.”

* Examples include this lecture, the highways, swimming pools,
parking lots, parks, etc.

* Congestibility implies that there is an ideal number of people who
can share a good or service, which is greater than one but less than
everyone.

D. Together the existence of pure public, club, and pure private goods
implies the existence of a spectrum of types of goods that vary
according to their "shareability."

* The more shareable the good is, the closer to the pure public good
end of the distribution it is. (See your class notes.)

* (As an exercise, draw a “spectrum of good types” and provide
examples of goods along the spectrum. We’ll also do this in class..)

E. Because pure public goods are shareable and are “goods,” the private
provision of pure public goods tends to generate positive
externalities.

* The private production of pure public goods tend to generate
spillover benefits for those sharing in the services or goods.

* As a consequence, pure public goods tend to be under-provided
in the absence of some kind of collective action (as with a club or
governmental action).

* [Note that excluding persons from potentially shareable benefits

also causes social net benefits to be lower than they could be. Draw
and explain why.]
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F. The problem of under providing public goods is sometimes called the
"free rider problem" and can be illustrated using diagrams similar to
those used in the positive externality cases above.

* [See also your in-class notes.]

G. The free rider problem can also be illustrated using a bit of
elementary game theory.

1. Assume that there are two people each of which can contribute to
producing a public good or free ride.

ii. Assume further that the good is "freely available" if the other
person pays for it, or if both share the cost of providing it, and
that the public good is produces benefits for both persons that are
greater than its total cost.

* [All we really need assume here that if there are N people, each
person's benefits are greater than 1/Nth of the cost of providing the
good.]

iii. In the two person case, the net benefits for each person can be
represented in a "2x2 game matrix" that characterizes each persons
"payoffs" (net benefits) given different combinations of free riding

and contributing to the public good.

The Free Rider Problem
Contributions to Providing a Pure Public Good

Bob: Contributes Bob: Free Rides

Al: Contributes A, B A B
3,3 1,4
Al: Free Rides 4,1 2,2

(Payoffs are utility levels or net benefits for Al (A) and Bob (B). Only "rank order"
is important. (why?))

iv. Both Bob and Al are better off if the public good is produced
(3>2) and 4>1, yet each prefers that the other person provide it
(4>3).
a. The result of these payoffs is a game that has a "prisoner's dilemma"
format.

b. If each person independently chooses his benefit maximizing strategy,
each will choose to free ride.
* If Bob contributes, Al gets 3 if he/she also contributes, but gets 4 if
he/she free rides.
* If Bob free rides, Al gets 1 if he/she contributes, but gets 2 he/she
free rides.
c. Thus, regardless of what Bob does, Al is best off if he/she free
rides
* The same logic applies to Bob's choice of strategy.
* In this game, both Al's and Bob’s dominant strategy is to free ride.
* DEF: strategy X is a dominant strategy for player I, if and only if it
generates the highest payoff for I, regardless of what the other
players in the game or contest choose to do.

v. Thus in this simple 2x2 game, each person will tend to free ride if
their strategy choices are made independently of one another.
* HEssentially the same logic applies to public goods settings in which
there are many persons who must contribute in order to produce
the service.

* The predicted result in such “all or nothing”cases that all persons in
the game free ride.

H. Free riding is the Nash Equilibrium of the free rider game.

1. DEF: a strategy combination is a Nash equilibrium, if no player
in the game can alter his or her strategy and achieve a higher
payoff.

a. Note that neither person acting alone in the above can make him or
herself better off by switching from free riding to contributing, given
what the other person is doing!
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b. This is true in spite of the fact that there is a Pareto superior move
that is possible.

c. DEF: A Pareto Superior move makes at least one person better off
without making any other worse off.

* Note that each person would be better off if the public good is
produced. There is a Pareto Superior move (3>2)

The Nash equilibrium is a consequence of individual rational choice.

i. However in this case, unlike that in normal markets for private
goods without externalities, those choices do not produce the
social net benefit maximizing outcome.

ii. Privately optimal behavior in this setting, leads to an outcome that
is agreed by each to be worse than the case in which they both
contribute to providing the public good.

iii. DEF: Outcome A is Pareto efficient (or Pareto Optimal), if an
only if, there are no feasible Pareto Superior moves from A.

iv. The free rider equilibrium is not Pareto optimal, because there is a
Pareto superior move.

Solutions to Externality and Public Goods Problems

For persons interested in maximizing net benefits, both externality and
public goods problems provide a good reason to undertake collective
activities in a club or by government.

1. A variety of solutions to these problems are possible if we use
governments coercive authority to address them.

i. In some cases, the improvemente is simply an increase in social
net benefits (with some winners and some losers).

iii. In other cases, the use of coercive threats can produce Pareto
superior moves.

v. (Of course, as we will see later in the course, it is not necessarily
the case the governments will attempt to maximize social net
benefits.

v. We now analyze both private and public solutions to these
problems.

VI. Private Solutions to Externality and Public Goods Problems

A. Do nothing.

1. In some cases, the existence of an externality or pure public good
may be compatible with Pareto efficiency or maximizing the net
advantage from the activities in question.

ii. That is to say, there may not be a "Pareto relevant” externality at
the margin even ignoring transactions costs.

iii. In other cases, nothing may be done, because transactions costs
are too great. In such cases, it may cost more to solve the problem
than is gained in social net benefits.

B. Privatization

1. In some cases, the reason for the externality is simply an improper
specification of property rights.

ii. For example, commons problems involving non-circulating or
readily identifiable resources such as land, can be addressed by
granting a person, firm, or club exclusive rights to control the
usage of the resource in question.

a. (Privatization may solve such commons problem even if the "user
rights" are not tradable, because owners have no incentive to overuse their
own resources.)

C. Coasian Contracts (Private Agreements That Solve Externality
Problems)

1. In other settings, privatization may not be sufficient by itself, but it
may make it possible for the affected parties to contract with one
another to solve the problem.

a. For example those affected by pollution may pay the polluter not to
pollute.
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1.

1i.

iv. An Intuitive Example.

b. Alternatively, those wishing to engage in a negative externality
producing activity (pollution) may pay those who will be affected by
that pollution for the privilege.

The Coase theorem says that if (a) property rights are well
defined (or contracts enforced) and (b) transactions costs
are negligible, then voluntary exchange can solve essentially
all externality problems.

More over if (c) there are no significant income (original
endowment) effects, then the final result tends to be the
same regardless of the original assignment of property rights

a. "a through c" are sometimes called the Coase theorem.

b. (It bears noting that part "c" of the "Coase theorem" requires the
Pareto set to be composed of a single point, which is often the case in
our diagrams, where there is a unique output level that maximizes
social net benefits.)

c. Explain why will not be true in more general circumstances?)

a. Suppose that a factory, Acme, uses a production process that
produces smoke along with its marketable output. The wind mostly
comes out of the West so that the smoke fall mostly on homeowners
who live East of the factory .

a. The weak form of the Coase theorem (a and b) suggests that
voluntary exchange can be used to solve the externality problem. The
home owners can band together and pay the firm to reduce its
emissions either by reducing output or by using pollution control
devices.

a. Gains to trade exist because at the margin, the firm realizes no profits
from the last unit sold, but the home owners association is willing to
pay a positive sum to get the firm to produce less.

b. Notice that very similar gains to trade would exist if the home owners
initially had veto power over the firm's output. In this case, the firm
would be willing to pay the home owner association for the privilege
of producing its output and smoke.
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c. Whenever transactions costs are small, contracts can be developed
(trade can take place) that completely solve the externality problem in
the sense that after the "Coasian contract" all gains from trade are
realized, and net benefits are maximized.

v. The strong form of the Coase theorem holds if transactions
costs are low and there are no important income effects that arise
from the assignment of control over the resource or activity of
interest.

a. In such cases, Coasian contracts will always reach the same output
level, insofar as there is a unique output that maximizes social net
benefits--as it often is in our diagrams.

b. In this case, the final outcome is the same no matter who
controls the resources after all gains from trade are realized!

c. (In other words, the gains to trade are exhausted at the same output
level regardless of the initial assignment of control (property rights).
For this and one other important insight about the nature of firms
Ronald Coase won the Nobel Prize in economics.)

vi. The Coasian approach to externalities implies that essentially all
externalities are reciprocal in the sense that who "creates" the
externality depends on the original assignment of control.

a. In the case where the home owners association control the resource,
their decision imposed large costs on Acmel!

b. And vice versa. If Acme controls the output or activity level, then
the home owners are made worse off.

c. However, the process of exchange always makes both parties better
off, given their original circumstances.

d. The original property rights assignment affects the direction of
payments, although not the final output level in a Coasian world.

vii. An Illustration of the geometry of the Coase Theorem

a. Suppose that the firm, Acme, initially controls the output or
emissions. In this case, in the absence of a Coasian Contract, the
outcome will be an output that maximizes profits such as Q*.
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b. Note that unrealized gains to trade exist at Q*. The home owners are
willing to pay more for reductions in output than the firm earns as

profits. Figure 3

c. The last unit that the homeowners can afford to compensate the firm
for "not to producing” is Q** where the marginal compensation $/Q
required by the firm (the marginal profit labeled x) equals the
willingness of the home owner association to pay for it ( the marginal
external cost labeled x).

A Coasian Contract

profits made on last few units

d. Note that the result is not changed by a reassignment of property MCi + MCext
rights. Had the homeowner association initially had veto power over
the firm's activity, they will set output at 0 in the absence of a Coasian

contract. ("0" minimizes cost imposed on them by the firm.)

S= MCi

MCext

e. Clearly, gains to trade also exist in this case. The distance from the
MR cutrve to the firm's MC curve is much larger than the size of the
marginal external cost borne by home owners at 0.

willingness to pay for reductions (from Q¥)

f. The firm can, thus, compensate the homeowners for the costs
imposed on them by its smoke on all units of output up to the point
where Acme's willingness to pay for the privilege of producing more

output exactly equals the amount requited to compensate home D. Not all externality problems can be solved with Coasian contracts or
owners at Q**. with a change in the assignment of property rights.
g. In the case depicted, the strong form of the Coase theorem holds. a. Transactions costs may be very large, becanse many people are involved.

The same output level occurs regardless whether the firm or the
home owners initially control the emission or output level. (This
counter intuitive result is why Ronald Coase won the Nobel prize in
economics in 1991.)

b. The resources of interest might not be easily divided up and assigned
to specific users.

c. It may be less expensive to use a preexisting institution (covernment
y p p g g

to solve th blem.
* Of course, the flow of payments clearly differs! © solve the problem

* Acme prefer the first setting, and the homeownet's association
prefer the second.

11




EC 330: Handont 5 Externalities, Public Goods, and Public Policy

VII. Collective Management of Externality Problems: Pigovian
Taxes and Subsidies

A. There are several possible collective management solutions to
externality problems.

1. Elinor Ostrom won the Nobel prize in 2009 for her analysis of the
great variety of such solutions (and related commons problems).

ii. We examine just a few of the classic economic solutions in this
class--namely the ones most studied by economists.

B. Pigovian Taxes: Excise taxes as a means of “internalizing” negative
externalities

1. A Pigovian tax attempts to change incentives at the margin by
imposing a tax (or subsidy) on the activity that generates the
externality.

a. Notice that if the externality producer is subject to a tax equal to the
marginal external cost (benefit) at the Pareto efficient level, the
externality producer will now choose to produce the Pareto efficient
output/effluent levels.

b. Such a tax (or subsidy) is said to internalize the externality, because it
makes the externality producer bear the full cost of his actions (at
Q).

i. In principle, Pigovian tax schedules can have a variety of shapes,
but for the purposes of this class we will assume that they are all
"flat excise taxes" that impose the same tax on every unit of the
product (or emission) produced.

ii. Pigovian taxes may yield substantial revenues although this is not
their main purpose.

a. Unlike a neutral tax, the main purpose of a Pigovian tax is to change bebavior.

b. Unlike an ordinary excise tax, a Pigovian excise tax generates no
excess burden (as developed below and in class.)

iv. Illustration of the Pigovian Tax

12

a. From our analysis of externalities, we know that market equilibria
may not maximize social net benefits or necessarily realize all
potential gains to trade.

a. These unrealized social net benefits (or gains to trade) are the triangle
labelled UGT at Q* in the diagram.

a. A Coasian bargain might be able to realize those social net benefits if
transactions costs are low enough, but they can also be realized by
adopting a tax that internalizes the externality.

b. Such a tax induces market participants to take account of the external
marginal costs.

Figure 2 MCi + MCx

$/Q

Pigovian Tax

b. The external cost at Q** is the vertical distance from MC to the MC
+ MCx curve.

c. This distance is the level of an ideal Pigovian tax. If it is placed on
production or sales of this product, it will internalize the externality.

d. This ideal tax is labeled "T" in the diagram above.

e. If a tax of T dollars per unit is imposed on the firm's output (or
emissions) the firm will now face a marginal cost for production
equal to MC + T.
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f. Given this new MC curve (which includes the tax that "internalizes"
the externality) the firm will produce an output of Q**, the Pareto
Efficient level.

v. Pigovian taxes can be a low cost method of solving an externality
problem, because firms and consumers can all independently
adjust to the tax.

a. However, the tax burden required to achieve the desired level of the
externality generating activity can be very large, which can make both
consumers and firms in the taxed industry worse off.

b. This tends to make Pigovian taxes politically unpopular (explain why).

c. (This cost can be reduced by using the revenues for desired public
services or by rebating the revenues as lump sum subsidies to people
in the market being taxed.)

vi. Imposing a Pigovian tax requires that the marginal external
damages be estimated.

a. This may be possible at Q* , the output actually produced in the
unregulated setting.

b. However this will be more difficult to do at Q** because Q** is not
observed and has to be estimated using estimates of SMC and SMB.

Pigovian Subsidies are essentially similar to that of the Pigovian tax,
except in this case the externality generating activity is under
produced, and the subsidy attempts to encourage additional
production.

* (Internalizing the externality in this case requires producers to take
account of unnoticed benefits falling on others outside the decision
of interest.)

* A Pigovian subsidy is set equal to Mbx at Q** and will cause the
market to produce Q** units of the good after it is imposed.

* A Pigovian subsidy increases social net benefits (beyond the cost of
the subsidy) and so has no DWL.

* (As a practice exercise draw such a case.)
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VIII. Collective Provision of Pure Public Goods

A. In some cases, it will be easier for a group to take over production of a
public good rather than to provide the proper Pigovian subsidies to
encourage Pareto efficient private production. This may be done
privately through clubs, or publicly through governments of one kind
or another.

1. Within democracies, many government services can be understood
as attempts to solve free rider problems.

ii. In these cases, a democratic government can be thought of as a
special kind of club with the power to tax.

* (This tends to be more true of local governments than national
governments, insofar as membership (residence) in a local
government’s jurisdiction tend to be “more” voluntary than those in
national jurisdictions.)

B. In 1954, Paul Samuelson wrote a very influential paper in which he
characterized the ideal solution to a pure public goods problem.

* His solution requires Q** to be produced, as in our diagrams above.

* And, it also characterizes Pareto efficient tax systems for paying for
the pure public goods.

C. Samuelson's ideal way to finance the "collective" production of pute
public goods requires:

1. Taxes that do not impose a deadweight loss. (Broad-based or
lump sum taxes)

. Taxes that generate just sufficient revenue to cover the cost of the
public services.

iii. Taxes for which the sum of the marginal costs imposed on users
of the public good equals the marginal cost of producing them.

iv. (These conditions, optimal production of government services
financed by an efficient tax system just sufficient to cover the
costs of the services, are sometimes called the Samuelsonian
conditions for the optimal provision of a pure public good.)
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V.

vi. (The figure below provides a simple illustration.)

lllustration of the Samualsonian Conditions for
the Optimal Provision of a Pure Public Good.

SMB

SMC
,,,,,,, ‘MCa I= MCbob = MC/2

Q** \\
MBal

D. There are several important features of Samuelsonian solutions to
public goods problems.

Q provided

1. First, it is an attempt to take account of both sides of the fiscal
equation: both expenditures and taxes are simultaneously
optimized.

ii. Second, it shows that even when people disagree, there is a Pareto
efficient outcome--which in our diagrams is often unique.

iil. Third, it shows that there are a lot of Pareto Efficient methods of
financing a pure public good--once Q** is determined, more or
less any division of the cost of Q** units will be Pareto efficient.

v. (However, not every shift from a free rider solution to a Samuelsonian
solution will be a Pareto superior move. Explain why and provide an
illustration.)
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E.

F.

—

One problems with most "Samuelsonian Solutions" to public good
problems, is that the individual tax payers are often "unhappy" with
the amount of the public service provided, given their tax cost.

A special case of the Samualsonian Solution that avoids this problem
is the Lindahl tax system. (Erik Lindahl, a Swedish economist,
figured out his solution decades before Paul Samuelson figured out his
more general solution.)

To the Samuelsonian conditions, Lindahl suggests that the Zaxes should
equate marginal benefits and marginal costs for individuals at the desired output of
government services.

Lindahl taxes are, thus, said to be idealized benefit taxes.

a. Lindahl taxes are a special case of a Samuelsonian solution for the
efficient government (or club) provision of a pure public good.

b. Note, however, that the Lindahl solution is an important special case,
because in this case, everyone in the society of interest is completely
satisfied with the level of public goods provided.

c. (In the usual Samuelsonian case, it is possible that essentially all
people will be quite dissatisfied with the services levels provided by
government! Those whose marginal tax cost are below their marginal
benefits from the service will demand more, whereas those whose
marginal tax cost is above their marginal benefits will want less!)
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lllustration of the Lindahl Conditions for
the Optimal Provision of a Pure Public Good.

SMB

Q of G provided

ii. Lindahl is important because is shows that even in cases in which
people disagree about the value of a public service, there are tax
systems that can increase consensus.

a. Indeed in the Lindahl case, it is possible to produce a tax system
under which there is unanimous agreement about the ideal service
level (given the tax shares).

iii. Lindahl taxes are also of interest, because it turns out that every
shift from a "pure" free rider outcome, an outcome in which
Q’=0, to a Lindahl solution will be a Pareto superior move.

a. Everyone will be made better off (consumer increases from 0 to Q**
when it is paid for with Lindahl taxes.

b. (As and exercise, illustrate why this is true.)

iv. It bears noting, however, that shifts from "high demander
supplies" equilibria with significant services under private supply
to a Lindahl solution (with uniform tax rates) will not necessarily
be a Pareto superior move.

a. (Explain why a high demander outcome might be preferred by a free
rider to a Lindahl tax solution.)
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b. Although it is always possible to devise a Lindahl tax scheme that will
generate a Pareto Superior move.)
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IX. Appendix: Pareto Superior Moves and Pareto Efficiency

A. DEF: Outcome A is Pareto superior to Outcome B, if and only if at
least one person is better off at A than at B and no one is worse at B
than at A.

B. DEF: Outcome A is Pareto efficient (or Pareto Optimal), if an only
if, there are no feasible Pareto Superior moves from A.

1. Outcomes that maximize social net benefits are normally Pareto
efficient.

ii. However, outcomes that do not maximize social net benefits may
also be Pareto efficient.

* (Such cases often occur in game matrices, although not
market-based diagrams. Coasian bargains are both Pareto efficient
and maximize social net benefits.)

C. Consider the Diagram below and explain why:

1. Zis Pareto superior to X
ii. Z and Y are Pareto Efficient
1ii. Y is not Pareto superior to X

iv. The outer edge of the feasibility set, is often called the “Pareto
frontier” because it includes all the Pareto optimal points.
(Explain why this is often true. Draw an exception to this rule.)

v. Shade in all the possibilities that are Pareto superior to X.

vi. Explain the implicit economic assumptions behind the “utility
possibility set.”

16

A
Utility Al |

Utility Possibility Diagram

feasible set
4’

Utility Bob
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I. Introduction to Public Choice: Voting for Public Services and
Taxes

A. Up to this point in the course, we have treated public policies as "exogenous"
to our analysis, as something determined by factors outside the models that
we have examined.

i. Taxes or subsidies were imposed, there were consequences on market
prices, outputs, and the distribution of net benefits between consumers and
firms.

ii. Those same taxes could be judged using various normative tools, including
the extent of deadweight losses, equity or fairness, and whether persons
were made better off or not by the fiscal packages adopted.

ili. The policies themselves, in effect, came from outer space.

iv. This handout shows how one can use rational choice models to analyze the
sorts of policies we should anticipate in democracies.

B. To do so, we'll extend our net-benefit maximizing model of rational choice to
democratic politics.

i We'll first think about how rational voters would decide between policies
using both "spatial" and net-benefit models of voter preferences over
policies.

i. We'll use those results to charactetize the natutre of equilibrium outcomes
under direct democracy.

iii. We'll then think about representative democracy.

iv. We'll use rational choice models to characterize how candidates will position

themselves if they want to be elected by a majority of such voters.
v. Finally, we'll use this model of elections to analyze how policies are chosen
in a democracies and problems that might be associated with them.

* It turns out that democratic governments too may fail to maximize
social net benefits and so may be said to "fail."

* The models developed are from the public choice research program
worked out after World War II. (See Congleton ot for
overviews.)

C. In democracies, both public service levels and taxes are determined jointly by
votes case by voters, by elected representatives, and the implementing
decisions of government employees (bureaucrats).

i.  From the public choice perspective, voters, elected representatives and
bureaucrats are assumed to be self-interested in the same sense that

.

consumers and firms are in the private sector. That is to say, they all try to
maximize their personal net benefits given the opportunities they have.

* That is to say, if one wishes to understand the pattern of tax and
expenditure policies that are adopted by democratic governments, one
has to take account of the interests and incentives faced by voters,.

* candidates for elective office, and government employees (bureaucrats).

ii. However, elected officials cannot simply choose any combination of
expenditures and taxes that they wish if the wish to be reelected.

® They have to choose policies that please a majority of voters.

* Justas firm owners cannot sell any product that they might want to at
any price they desire--because their products have to satisfy consumer
wants at a reasonable price to sell--politicians have to take "reasonable
positions on public policies if they wish to attract enough votes from
voters to be elected.

n

iii. Elections and electoral competition, thus, have important effects on fiscal
policies within democracies.

iv. (That voters, representatives and bureaucrats are self-interested implies that
one can not simply assume that tax and expenditure policies are made by
some net-benefit maximizing all knowing "government," as sometimes
seems to be suggested in many public economic text books, newspapers,
websites, and blogs.)

Although a wide variety of decision making rules can are used within
democratic governments, we will focus most of our attention on the
implication of majority rule. (For a more complete treatment, you should take
a course in public choice.)
i. Examples of other voting rules include:
i. Unanimity (100% approval is required to pass new laws. Anyone can veto
a new law.)
iii. Super Majority (More than 50% approval is required to pass new laws.)
* For example, a 2/3 vote by the Senate is requited for constitutional
amendments and impeachment under the US constitution.
iv. Plurality Rule (The policy/rule/candidate with the most votes is adopted.)
v. Committee rule (A relatively small elite makes decisions, possibly by
majority rule within the committee.)
vi. One person rule (Commander in Chief, King, Executive Mandates)

vil. King and council template based governments.







