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Definition

Tax incidence is the study of the effects of tax policies on prices and
the distribution of utilities

What happens to market prices when a tax is introduced or changed?

Increase tax on cigarettes by $1 per pack

Introduction of RSA in France or Earned Income Tax Credit (EITC) in
the US

Food stamps program in the US

Abolition of the Taxe professionnelle in France

Effect on price → distributional effects on smokers, profits of
producers, shareholders, farmers, ...
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Economic vs. Statutory Incidence

Only equivalent when prices are constant but not in general

Consider the following argument:

Government should tax capital income because it is concentrated at
the high end of the income distribution

Neglects general equilibrium price effects

Tax might be shifted onto workers

If capital taxes imply less savings and capital flight, then capital stock
may decline, driving return to capital up and wages down

Some argue that capital taxes are paid by workers and therefore
increase income inequality (Hassett and Mathur, American Enterprise
Institute, 2009)
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Overview of Literature

Tax incidence is an example of positive analysis

Typically the first step in policy evaluation

An input into thinking about policies that maximize social welfare

Theory is informative about signs and comparative statics but is
inconclusive about magnitudes

Incidence of cigarette tax: elasticity of demand w.r.t. price is crucial

Labor vs. capital taxation: mobility of labor, capital are critical
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Overview of Literature

Ideally, we would like to characterize the effect of a tax change on the
utility levels of all agents in the economy

Useful simplification in practice: aggregate economic agents into a
few groups

Incidence analyzed at a number of levels:

1 Producer vs. consumer (tax on cigarettes)
2 Source of income (labor vs. capital)
3 Income level (rich vs. poor)
4 Region or country (local property taxes)
5 Across generations (social security reform)
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Partial Equilibrium Incidence: Key Assumptions

1 Two good economy

Only one relative price → partial and general equilibrium are same

Can be viewed as an approximation of incidence in a multi-good model
if:

the market being taxed is “small”;
there are no close substitutes/complements in the utility fonction.

2 Tax revenue is not spent on the taxed good

Tax revenue is used to buy untaxed good or thrown away

3 Perfect competition among producers

Relaxed in some studies of monopolistic or oligopolistic markets                 



Partial Equilibrium Model: Setup

Two goods: x and y

Government levies an excise tax on good x

Excise or specific tax: levied on a quantity (e.g. gallon, pack, ton)
Ad-valorem tax: fraction of prices (e.g. sales tax)

Let p denote the pretax price of x and q = p + t denote the tax
inclusive price of x

Good y , the numeraire, is untaxed
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Partial Equilibrium Model: Demand

Consumer has wealth Z and has utility u(x , y)

Let εD =
∂D
∂p

q
D (p) =

∂ logD
∂ log p denote the price elasticity of demand

Elasticity: % change in quantity when price changes at the margin

Widely used concept because elasticities are unit free
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Partial Equilibrium Model: Supply

Price-taking firms

Use c(S) units of the numeraire y to produce S units of x

Cost of production is increasing and convex:

c ′(S) > 0 and c ′′(S) ≥ 0

Profit at pretax price p and level of supply S is pS − c(S)

With perfect optimization, the supply function for good x is implicitly
defined by the marginal condition p = c ′(S(p))

Let εS =
∂S
∂p

p
S (p) denote the price elasticity of supply

Tax Incidence



Overview

1 Introduction: Definitions and Motivation

2 Partial Equilibrium Incidence
Setup
Equilibrium
Formula for Tax Incidence 
Salience Effect

3 Empirical Applications

4 Extension of Basic Partial Equilibrium Analysis

5 General Equilibrium Analysis

Tax Incidence



Partial Equilibrium Model: Equilibrium

Equilibrium condition
S(p) = D(p + t)

defines an equation p(t) and a quantity
Q = S (p (t)) = D (p (t) + t) .

Goal: characterize dp/dt, i.e., the effect of a tax increase on price

First consider some graphical examples to build intuition, then
analytically derive formula
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Formula for Tax Incidence

Implicitly differentiate equilibrium condition

D(p + t) = S(p)⇔ D(p + t)− S(p) = 0

to obtain:
dp
dt
=

∂D
∂p

∂S
∂p −

∂D
∂p

⇒ dp
dt
=

εD
εS − εD

Incidence on consumers [q = p + t]:

dq
dt
= 1+

dp
dt
=

εS
εS − εD
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Formula for Tax Incidence

1

2

1 –excess supply of E
created by imposition of tax

P2

P1

D1

D2

2 –reequilibriation of market
through producer price cut

P

Q

S

ö dp/dt = /D
/p /Ý /S

/p ? /D
/p Þ

dp = E/Ý /S
/p ? /D

/p Þ

E = dt × /D
/p

Tax Incidence



Overview

1 Introduction: Definitions and Motivation

2 Partial Equilibrium Incidence
Setup
Equilibrium
Formula for Tax Incidence 
Salience Effect

3 Empirical Applications

4 Extension of Basic Partial Equilibrium Analysis

5 General Equilibrium Analysis

Tax Incidence



Tax Incidence with Salience Effects

Central assumption of standard model: taxes are equivalent to prices
(dxdt =

dx
dp )

In practice, are people fully aware of marginal tax rates?

Chetty, Looney, and Kroft (2009) test this assumption and generalize
theory to allow for salience effects

Part 1: Test whether “salience” (visibility of tax-inclusive price)
affects behavioral responses to commodity taxation

Does effect of a tax on demand depend on whether it is included in
posted price?

Part 2: Develop formulas for incidence and effi ciency costs of
taxation that permit salience effects and other optimization errors
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Chetty et al.: Strategy

Experiment manipulating salience of sales tax implemented at a
supermarket that belongs to a major grocery chain

There is no federal sales or use tax in the United States. 45 states and
the District of Columbia impose sales and use taxes on the retail sale,
lease and rental of many goods, as well as some services. Many cities,
counties, transit authorities and special purpose districts impose
additional local sales or use taxes.

Unlike the value added tax, a sales tax is imposed only once, at the
retail level, on any particular item.

30% of products sold in store are subject to sales tax

Posted tax-inclusive prices on shelf for subset of products subject to
sales tax (7.375% in this city)

Data: data on price and weekly quantity sold by product
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Chetty et al.: Research Design

Quasi-experimental difference-in-differences

Treatment group:

Products: Cosmetics, Deodorants, and Hair Care Accessories

Store: One large store in Northern California

Time period : 3 weeks (February 22, 2006 —March 15, 2006)

Control groups:

Products: Other products in same aisle (toothpaste, skin care, shave)

Stores: Two nearby stores similar in demographic characteristics

Time period : Calendar year 2005 and first 6 weeks of 2006

                                                Tax Incidence



Chetty et al.: Results Overview

Period Difference

Baseline 26.48 25.17 1.31
(0.22) (0.37) (0.43)

Experiment 27.32 23.87 3.45
(0.87) (1.02) (0.64)

Difference 0.84 1.30 DDTS = 2.14
over time (0.75) (0.92) (0.64)

Effect of Posting TaxInclusive Prices: Mean Quantity Sold
TREATMENT STORE

Control Categories Treated Categories

Source: Chetty, Looney, and Kroft (2009)

Tax Incidence



Empirical Applications

1 [Evans, Ringel, and Stech 1999]: Cigarette excise taxes

2 [Hastings and Washington 2008]: Food stamps

3 [Rothstein 2008]: Earned Income Tax Credit
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Evaluating Empirical Studies

Consider ideal experimental design first

Then formulate a feasible design and analyze its flaws relative to ideal
design
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Cigarette Taxation: Background

Cigarettes are heavily taxed in many countries

Generates around $15 billion in tax revenue in US, about as much as
estate taxation

Taxed at both federal and state levels

Federal tax is $0.24 per pack with $7.3 billion raised in 1996

Each state also applies specific excise taxes

Variation among states: from 2.5 cents per pack in VA to $1.00 in AK
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Cigarette Taxation: Background

Since 1975, close to 200 state tax changes → natural experiments to
investigate tax incidence

Note that over the last 50 years, many increases in taxes but real tax
flat because of inflation erosion

Controversial commodity due to health and paternalism concerns

Policy question: How do tax increases affect prices? Do they take
money from cigarette companies?

Partial equilibrium is a plausible approximation for cigarettes → good
example with which to start
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Evans, Ringel, and Stech (1999)

Paper entitled: "Tobacco taxes and public policy to discourage smoking"

Exploit state-level changes in excise tax rates to characterize
aggregate market for cigarettes (prices, quantities)

Idea: Suppose federal govt. implements a tax change. Compare
cigarette prices before and after the change

D = [PA1 − PA0]

Underlying assumption: absent the tax change, there would have
been no change in cigarette price.
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Difference-in-Difference

But what if price fluctuates because of climatic conditions, or if there
is an independent trend in demand?

→First difference estimate biased

Can improve on the difference by using diff-in-diff

DD = [PA1 − PA0]− [PB1 − PB0]

State A: experienced a tax change (treatment)

State B: does not experience any tax change (control)

Identifying assumption: “parallel trends:” absent the policy change,
P1 − P0 would have been the same for A and B
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Per Capita Consumption: Arizona vs US / Miami vs US
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Evans, Ringel, and Stech: Incidence Results

Short term responses

Tax passed 1-1 onto consumers.

100% pass through implies supply elasticity of εS = ∞ at state level.

Demand model estimate implies that: εD = −0.42

→ 10% increase in price induces a 4.2% reduction in consumption
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Evans, Ringel, and Stech: Long Run Elasticity

DD before and after one year captures short term response: effect of
current price on current consumption

What if full response takes more than one period? Especially
important considering nature of cigarette use

F.E. estimate biased. One solution: include lags (Tj ,t−1,Tj ,t−2, ...).
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Evans, Ringel, and Stech: Distributional Incidence

Use individual data to see who smokes by education group and
income level

Cigarette spending per capita decreases with the income level

Tax is regressive on an absolute level (not only that share of taxes
relative to income goes down)

Conclusion: Taxes/fines levied on cigarette companies lead to
poor paying more for same goods, with no impact on
companies!
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Cigarette Tax Incidence: Other Considerations

1 Lifetime vs. current incidence (Poterba 1989)

Finds cigarette, gasoline and alcohol taxation are less regressive (in
statutory terms) from a lifetime perspective
High corr. between income and cons share in cross-section; weaker
corr. with permanent income.

2 Behavioral models (Gruber and Koszegi 2004)

If agents have self control problems, incidence conc. on poor is
beneficial to the extent that they smoke less

3 Intensive vs. extensive margin: Adda and Cornaglia (2006)

Use data on cotinine (biomarker) levels in lungs to measure inhalation
Higher taxes lead to fewer cigarettes smoked but no effect on cotinine
in lungs, implying longer inhalation of each cigarette
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Hastings and Washington 2008

Question: How does food stamps subsidy affect grocery store pricing?

Food stamps typically arrive at the same time for a large group of
people, e.g. first of the month

Use this variation to study:

1 Whether demand changes at beginning of month (violating permanent
income hypothesis)

2 How much of the food stamp benefit is taken by firms by increased
prices rather than consumers (intended recipients)
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Hastings and Washington: Data

Data from several grocery stores in Nevada

Data from stores in high-poverty areas (>15% food stamp recipients)
and in low-poverty areas (<3%)

Data from other states where food stamps are staggered across
month used as a control

Research design: use variation across stores, individuals, and time of
month to measure pricing responses
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Hastings and Washington: Results

Demand increases by 30% in 1st week, prices by about 3%

Then "usual" prices

Effect is more prononced in shops in "poor" areas

Policy implication: food stamps = transfers of money to poor
individuals as well as supermarket owners... Alternative better
instrument? EITC?
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EITC

A refundable tax credit primarily for individuals and families who have
low to moderate earned income. Greater tax credit given to those
who also have qualifying children.

When the tax credit exceeds the amount of taxes owed, it results in a
tax refund to those who claim and qualify for the credit. This tax
credit is provided, in part, to offset the burden of social security taxes
and to provide an incentive to work.

2010 maximum EITC: for a person or couple without qualifying
children = $457, with one qualifying child = $3,050, with two
qualifying children = $5,036, and with three or more qualifying
children = $5,666.

Most people do not receive the maximum as EITC phases in slowly,
has a medium-length plateau, and then phases out more slowly than
it phased in.
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Rothstein 2008

How does EITC affect wages?

EITC payments subsidize work and transfer money to low income
working individuals ($50 bil/year)

This subsidy could be taken by employers by shifting wage

Ex: inelastic demand for low-skilled labor and elastic supply → wage
rate adjusts 1-1 with EITC

Policy question: are we actually transferring money to low
incomes through this program or are we just helping business
owners?

Tax Incidence



Rothstein 2008

Rothstein considers a simple model of the labor market with three
types of agents

1 Employers
2 EITC-eligible workers
3 EITC-ineligible workers

Extends standard partial equilibrium incidence model to allow for
differentiated labor supply and different tax rates across demographic
groups

Heterogeneity both complicates the analysis and permits identification

Identification strategy: compare wage changes across groups who
were affected differently by expansions of EITC program from 1992-94
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Rothstein: Results

Wage elasticity estimates: 0.7 for labor supply, −0.3 for labor demand

Implications using formulas from model:

EITC-eligible workers gain $0.70 per $1 EITC expansion

Employers gain about $0.70

EITC-ineligible low-skilled workers lose about $0.40

On net, achieve only $0.30 of redistribution towards low income
individuals for every $1 of EITC
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Rothstein: Caveats

1 Identification heavily complicated by recession, trends (SBTC); no
clean control group

2 Data limitations: no panel data; problems in measurement —no
annual income, cannot measure MTR

3 Selection on endogenous variables

4 Short run vs. long run effects; important due to evidence of nominal
wage rigidities.

5 Pure extensive-margin analysis.

6 General equilibrium effects are not considered
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Market Rigidities

With price floors, incidence can differ

Consider incidence of US social security taxes (FICA) with minimum
wage

Statutory incidence: 6.2% on employer and 6.2% on employee

Share of each should not matter as long as total is constant because
wages will fall to adjust

But with binding minimum wage, employers cannot cut wage further,
so statutory incidence determines economic incidence on the margin
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Imperfect Competition

Overshifting: possible to get an increase in after-tax price larger than
level of the tax

Ad valorem and excise taxation are no longer equivalent
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Effects on Other Markets

Increase in cigarette tax → substitute cigarettes for cigars, increasing
price of cigars and shifting cigarette demand curve

Revenue effects on other markets: tax increases make agents poorer;
less to spend on other markets

This motivates general equilibrium analysis of incidence
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General Equilibrium Analysis

Trace out full incidence of taxes back to original owners of factors

Two types of models:
1 Static: many sectors or many factors of production

Workhorse analytical model: Harberger (1962): 2 sector and 2 factors
of production
Computational General Equilibrium: many sectors, many factors of
production model

2 Dynamic

Intergenerational incidence: Social Security reform
Asset price effects: capitalization
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Harberger 1962 Two Sector Model

1 Fixed total supply of labor L and capital K (short-run, closed
economy)

2 Constant returns to scale in both production sectors

3 Full employment of L and K

4 Firms are perfectly competitive

Implicit assumption: no adjustment costs for capital and labor
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Harberger Model: Setup

Production in sectors 1 (bikes) and 2 (cars):

X1 = F1(K1, L1) = L1f (k1)

X2 = F2(K2, L2) = L2f (k2)

with full employment conditions K1 +K2 = K and L1 + L2 = L

Factors w and L fully mobile → in eq., returns must be equal:

w = p1F1L = p2F2L
r = p1F1K = p2F2K

Demand functions for goods 1 and 2:

X1 = X1(p1/p2) and X2 = X2(p1/p2)

Note: all consumers identical so redistribution of incomes via tax
system does not affect demand via a feedback effect

System of ten equations and ten unknowns: Ki , Li , pi , Xi , w , r 
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Harberger Model: Effect of Tax Increase

Introduce small tax dτ on rental of capital in sector 2 (K2)

All equations the same as above except r = (1− dτ)p2F2K

Linearize the 10 equations around initial equilibrium to compute the
effect of dτ on all 10 variables (dw , dr , dL1, ...)

Labor income = wL with L fixed, rK = capital income with K fixed

Therefore change in prices dw/dτ and dr/dτ describes how tax is
shifted from capital to labor

Changes in prices dp1/dτ, dp2/dτ describe how tax is shifted from
sector 2 to sector 1
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Harberger Model: Main Effects

1. Substitution effects: capital bears incidence

Tax on K2 shifts production in Sector 2 away from K so aggregate
demand for K goes down

Because total K is fixed, r falls → K bears some of the burden
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Harberger Model: Main Effects

2. Output effects: capital may not bear incidence

Tax on K2 implies that sector 2 output becomes more expensive
relative to sector one

Therefore demand shifts toward sector 1

Case 1: K1/L1 < K2/L2 (1: bikes, 2: cars)

Sector 1 is less capital intensive so aggregate demand for K goes down

Output effect reinforces subst effect: K bears the burden of the tax

Case 2: K1/L1 > K2/L2 (1: cars, 2: bikes)

Sector 1 is more capital intensive, aggregate demand for K increases

Subst. and output effects have opposite signs; labor may bear some or
all the tax



Harberger Model: Main Effects

3. Substitution + Output = Overshifting effects

Case 1: K1/L1 < K2/L2
Can get overshifting of tax, dr < −dτ and dw > 0

Capital bears more than 100% of the burden if output effect suffi ciently
strong

Taxing capital in sector 2 raises prices of cars → more demand for
bikes, less demand for cars

With very elastic demand (two goods are highly substitutable), demand
for labor rises sharply and demand for capital falls sharply

Capital loses more than direct tax effect and labor suppliers gain
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Harberger Model: Main Effects

3. Substitution + Output = Overshifting effects

Case 2 : K1/L1 > K2/L2

Possible that capital is made better off by capital tax

Labor forced to bear more than 100% of incidence of capital tax in
sector 2

Ex. Consider tax on capital in bike sector: demand for bikes falls,
demand for cars rises

Capital in greater demand than it was before → price of labor falls
substantially, capital owners actually gain

Bottom line: taxed factor may bear less than 0 or more than 100% of
tax.
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Computable General Equilibrium Models

Harberger analyzed two sectors; subsequent literature expanded
analysis to multiple sectors

Analytical methods infeasible in multi-sector models

Instead, use numerical simulations to investigate tax incidence effects
after specifying full model

Pioneered by Shoven and Whalley (1972). See Kotlikoff and
Summers section 2.3 for a review

Produced a voluminous body of research in PF, trade, and
development economics
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Open Economy Application

Key assumption in Harberger model: both labor and capital perfectly
mobile across sectors

Now apply framework to analyze capital taxation in open economies,
where capital is more likely to be mobile than labor

Tax Incidence



Open Economy Application: Framework

One good, two-factor, two-sector model

Sector 1 : small open economy where L1 is fixed and K1 mobile

Sector 2 : rest of the world L2 fixed and K2 mobile

Total capital stock K = K1 +K2 is fixed
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Open Economy Application: Framework

Small country introduces tax on capital income (K1)

After-tax returns must be equal:

r ∗ = F2K = (1− τ)F1K

Capital flows from 1 to 2 until returns are equalized; if 2 is large
relative to 1, no effect on r ∗

Wage rate w1 = F1L(K1, L1) decreases when K1 decreases because L1
is fixed

Return of capitalists in small country is unchanged; workers in home
country bear the burden of the tax

Taxing capital is bad for workers!
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Open Economy Application: Empirics

Mobility of K drives the previous result

Empirical question: is K actually mobile across countries?
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Open Economy Applications: Empirics

Mixed results

Generally finds more flow of capital and increasing over time

General view: cannot extract money from capital in small open
economies

Europe: tax competition has led to lower capital tax rates

Could explain why state capital taxes are relatively low in the U.S.
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General Equilibrium Incidence in Dynamic Models

Static analysis above assumes that all prices and quantities adjust
immediately

In practice, adjustment of capital stock and reallocation of labor takes
time

Dynamic CGE models incorporate these effects; even more complex

Static model can be viewed as description of steady states

During transition path, measured flow prices (r ,w) will not correspond
to steady state responses

How to measure incidence in dynamic models?

Tax Incidence



Friedman 2008

Medicare part D passed by Congress in 2003; enacted in 2006

Expanded Medicare coverage to include prescription drugs (provided
coverage for 10 millions additional people)

What is the incidence of Medicare part D? How much of the
expenditure is captured by drug companies through higher profits?
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Friedman: Results

Concludes that drug companies’profits increased by $250 bn in
present value because of Medicare Part D

Rough calibration suggests that drug companies capture about 1/3 of
total surplus from program
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