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Consumer demand vs. market demand

− To develop consumer theory, we’ve analyzed the choices of individuals who take prices and
income (or utility) as given (exogenous) when making optimizing decisions

− But where do prices come from?

− Where does income come from?

− We’re going to answer those questions in two steps

1. How do prices emerge in a market for a single good, taking incomes as given. This is partial
equilibrium applied competitive analysis

2. How are prices and incomes determined simultaneously. This is general equilibrium
competitive analysis
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Consumer demand and market demand

− The next two lectures will focus on partial equilibrium competitive analysis

− The following two lectures will take it to the next level: general equilibrium competitive
analysis

− Material from both topics will appear on P-Set #3

3/44



Labor market equilibrium
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Properties of the equilibrium wage

1. The wage is the market clearing price of labor
□ w∗ is not the average product of the workers who are employed
□ w∗ is also not the average reservation wage of the workers who are employed
□ The wage could potentially be as high as the y-intercept of the demand curve
□ The wage could potentially be as low as the y-intercept of the supply curve

2. The wage is the solution to two equivalent optimization problems
□ Constrained maximization (primal): maximize the wage subject to every worker who wants

to work is able to find a job
□ Constrained minimization (dual): minimize the wage subject to the constraint that every

firm that wants to find a worker at that wage can find one

3. The competitive, decentralized equilibrium in this (idealized) labor market is Pareto efficient
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Where do prices come from?

Questions that have puzzled philosophers of Coke and gasoline for millennia

− Why does a gallon of water cost less than a gallon of gas—even though water is surely more
essential?

− Why does a gallon of Coke (usually) cost more than a gallon of gas—even though Coke is mostly
water?

The marginal revolution

− Prices are set at the margin: Prices reflect marginal willingness to pay (AKA, marginal value to
consumer) not average willingness to pay

− The price for something that is essential to life can be very low if that thing is abundant, so
marginal utility value is low

− The price for something that is inessential to life can be quite high if that thing is scarce, so
marginal utility value is high
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Topics today

1. The incidence of a tariff or tax

2. Taxation and salience: Experimental evidence on how taxation affects behavior in
everyday life

3. Taxation and salience: Quasi-experimental evidence from comparing the effects of
sales taxes versus excise taxes

4. Taxation, compensation, and the shaping of (distorting, correcting) consumer
choice (theory)
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Who really pays that tax or tariff?

The question of incidence
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The US-China Trade War, 2018–2023

Peterson Institute, 2023
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Who should pay that tariff (tax)?

Is it unfair that some taxes are placed on consumers and others on producers?
− Shouldn’t oil companies pay taxes on gas, not consumers?

− Doesn’t taxing workers for their labor income penalize work? Why not tax employers instead?

To answer this question analytically, we need to ask who bears the incidence of a tax
− Incidence—the distribution of the economic burden of a tax

− On whom does the incidence of a tax fall, and why?
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Product market equilibrium: No tariff
Price
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Imposing an income tax τ on importers (sellers)

− Importers must pay a tax of τ > 0 to the government on unit imported

− We can solve for the new equilibrium with the tariff in place:

pτ : S(pτ − τ) = D(pτ )

− (It is more realistic to assume that importers pay a proportional tax, e.g., τ% of the price. But
this setup makes the figures and algebra messy—unless we transform everything into logs, which
most people find confusing. So please go with this simplification.)
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Product market equilibrium: Importers (sellers) pay tariff τ
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pτ : S(pτ − τ) = D(pτ )
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Some questions

1. Will firm raise price from p∗ to p∗ + τ?

2. Will consumer cost net of tariff fall from p∗ to p∗ − τ?

3. Will equilibrium quantity consumed fall, rise, stay the same, or is this indeterminate?

4. What are the welfare consequences of the tariff?
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Imposing tariff tax τ on consumers

− Instead of firms, consumers (buyers) must pay a tariff of τ > 0 in addition to price

− We can solve for the new equilibrium with the buyer-side tariff in place:

pτ
c : S(pτ

c ) = D(pτ
c + τ)
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Product market equilibrium: Consumers pay the tariff
Price
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Equivalence between placing tariffs on sellers versus buyers

− It must be the case that

pτ
c + τ =pτ

pτ − τ =pτ
c

− Whether the tax is placed on buyers or sellers, the equilibrium price is the same

− The gap between what the buyer pays what the seller receives is τ , no matter who nominally pays
the tax

− Who ultimately pays the tax—the incidence of τ on buyers versus sellers—depends on the
interaction between the supply and demand curves
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Reminder: The US-China Trade War, 2018–2023

Peterson Institute, 2023
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The Trump Administration’s 2018 washing machine tariffs
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Substitution towards Chinese washers just before tariffs took effect
More imports of Vietnamese, Korean, and Thai washers during the tariffs
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Comparing price index for all consumer prices, washers, and dryers
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Tariff ‘spillovers’ affected dryers, but not most household appliances
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“Salience and Taxation: Theory and Evidence”
Chetty, Looney, and Kroft (2009)

Part I: The salience experiment
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Adding post-tax prices to shelved items

Chetty, Looney, Kroft 2009
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Are Harvard students aware of sales taxes?

“We showed the students a photograph of taxable products on the shelf at
the grocery store similar to that in Exhibit 1. We distributed surveys asking
each student to choose two goods and write down “the total bill due at the
register for these two items.” We first showed the photograph with the regular
tags displaying only the pretax prices. After collecting the survey responses, we
showed a second photograph of products with our tax-inclusive price tags and
asked students to repeat the exercise.”
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Are Harvard students aware of sales taxes?
SEPTEMBER 20091152 THE AMERICAN ECONOMIC REVIEW

two “control” groups. We define the treatment group as products that belong to the cosmetics, 
hair care accessories, or deodorants product groups in the store where we conducted the experi-
ment. The first control group is a set of products in the same aisles as the treatment products 
for which we did not change tags within the experimental store. These products include similar 
(taxable) toiletries such as toothpaste, skin care, and shaving products; see Web Appendix Table 
1 for the full list. The second control group consists of all the toiletry products sold in a pair of 
stores in nearby cities. These control stores were selected to match the treatment store prior to the 
experiment on the demographic and store characteristics shown in Web Appendix Table 2. Using 
these two control groups, we implement a standard difference-in-differences methodology to test 
whether sales of the treated products fell during the intervention relative to the controls.

B. Data and Summary Statistics

We use scanner data from the treatment store and the two control stores, spanning week 1 of 
2005 to week 13 of 2006. The dataset contains weekly information on price and quantity sold 
for all toiletry (treatment and control) products in each store. See Web Appendix A for details 
on the dataset.

Within the treatment group, there are 13 product “categories” (e.g., lipsticks, eye cosmetics, 
roll-on deodorants, body spray deodorants). The control product group contains 95 categories, 
which are listed in Web Appendix Table 1. We analyze the data at the category level (summing 
quantity sold and revenue over the individual products within categories) rather than the product 

Table 1— Survey Evidence: Summary Statistics

Mean Median
Standard 
deviation

Panel A. Classroom survey 

Original price tags:
 Correct tax-inclusive price w/in $0.25 0.18 0.00 0.39

Experimental price tags:
 Correct tax-inclusive price w/in $0.25 0.75 1.00 0.43

t-test for equality of means: p < 0.001

N = 49

Panel B. Grocery store survey

Local sales tax rate 7.48 7.39 0.80
 (Actual rate is 7.375 percent)
Fraction correctly reporting tax status
 All items 0.82 1.00 0.38
 Beer 0.90 1.00 0.30
 Cigarettes 0.98 1.00 0.15
 Cookies 0.65 1.00 0.48
 Magazines 0.87 1.00 0.34
 Milk 0.82 1.00 0.38
 Potatoes 0.81 1.00 0.39
 Soda 0.76 1.00 0.43
 Toothpaste 0.80 1.00 0.40

N = 91

Notes: Panel A reports summary statistics for a survey of 49 students who were shown regular (non-tax-inclusive) 
price tax and the experimental (tax-inclusive) price tags. Statistics shown are for an indicator for whether individual 
reported total bill within 25 cents of total tax-inclusive price. See Web Appendix Exhibit 1 for survey instrument. Panel 
B reports summary statistics for a survey of 91 customers at the treatment grocery store. See Web Appendix Exhibit 2 
for survey instrument.
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Are grocery store customers aware of sales taxes? Survey evidence

Chetty, Looney, Kroft 2009
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Descriptive statistics: Tax salience experimentVOL. 99 NO. 4 1153CHETTY ET AL.: SALIENCE AND TAXATION: THEORY AND EVIDENCE

level for two reasons. First, the intervention was done at the category level. Second, we cannot 
distinguish products that were on the shelf but did not sell (true zeros) from products that were 
not on the shelf. Analyzing the data at the category level circumvents this problem because there 
are relatively few category-weeks with missing data (4.7 percent of all observations). Since all 
the categories always existed in all stores throughout the sample period, we believe that these 
observations are true zeros, and code them as such.

Table 2 presents summary statistics for the treatment and control product groups in each store. 
The treatment store sold an average of 25 items per category and earned $98 of revenue per week 
per category over the sample period (column 1 of Table 2). The treatment products thus account 
for approximately $1,300 of revenue per week as a whole. Average weekly quantity sold per cat-
egory is similar for the control products in the treatment store, but products in these categories 
are somewhat more expensive on average (column 2). Sales and revenue for the same categories 
in the control stores are very similar to those in the treatment store (columns 3–4).

C. Results

Comparison of Means.—We begin our analysis with a cross tabulation of mean quantity sold 
(see Table 3). The upper panel of the table shows data for the treatment store. The data are split 
into four cells. The rows split the data by time: preexperiment (week 1 of 2005 to week 6 of 2006) 
versus the intervention period (weeks 8 to 10 of 2006).9 The columns split the data by  product 
group: treated versus control categories. Each cell shows the mean quantity sold for the group 

9 In the week before the experiment (week 7 of 2006), the store asked us to conduct a pilot to ensure that our team 
could place the tags successfully without disrupting business. For a subset of the treated products, we posted tags which 
said “This product is subject to sales tax” but did not show tax-inclusive prices. To avoid bias, we exclude this pilot 

Table 2— Grocery Experiment: Summary Statistics

Treatment store Control stores Total

Treatment Control Treatment Control All stores
products products products products and products

(1) (2) (3) (4) (5)
Panel A. Category-level statistics

Weekly quantity sold 25.08 26.63 27.84 30.64 29.01
 per category (24.1) (38.1) (27.4) (47.0) (42.5)
Weekly revenue $97.85 $136.05 $107.04 $154.66 $143.10
 per category (81.9) (169.9) (92.3) (207.7) (187.1)
Number of categories 13 95 13 95 108

Panel B. Product-level statistics

Pre-tax product price $4.46 $6.26 $4.52 $6.31 $6.05
(1.8) (4.3) (1.7) (4.2) (4.1)

Pre-tax product price $4.27 $5.61 $4.29 $5.59 $5.45
 (weighted by quantity sold) (1.7) (3.9) (1.6) (3.8) (3.7)
Weekly quantity sold 1.47 1.82 1.61 1.98 1.88
 per product (conditional > 0) (0.9) (1.6) (1.1) (1.9) (1.7)
Notes: Statistics reported are means with standard deviations in parentheses. Statistics are based on sales between 2005 
week 1 and 2006 week 15. Data source is scanner data obtained from a grocery chain. The “treatment store” is the store 
where the intervention took place; the “control stores” are two nearby stores in the same chain. “Treatment products” 
are cosmetics, hair care accessories, and deodorants. “Control products” are other toiletries located in the same aisles; 
see Web Appendix Table 2 for complete list. Product price reflects actual price paid, including any discount if product 
is on sale. See Web Appendix A for data sources and sample definition. 
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Diff-in-Diff and Diff-in-Diff-in-Diff (‘Triple-Diff’) estimatesSEPTEMBER 20091154 THE AMERICAN ECONOMIC REVIEW

labelled on the axes, along with the standard error and the number of observations. All standard 
errors reported in this and subsequent tables in this section are clustered by week to adjust for 
correlation of errors across products.10

The mean quantity sold in the treatment categories fell by an average of 1.30 units per 
week during the experimental period relative to the preperiod baseline. Meanwhile, quantity 
sold in the control categories within the treatment store went up by 0.84 units. Hence, sales 
fell in the treatment categories relative to the control categories by 2.14 units on average, with 
a standard error of 0.68. This change of D D TS  = −2.14 units is the “within-treatment store”  
difference-in-differences estimate of the impact of posting tax-inclusive prices. The identifica-
tion assumption necessary for consistency of D D TS  is the standard “common trends” condition 
(Bruce D. Meyer 1995), which in this case requires that sales of the treatment and control prod-
ucts would have evolved similarly absent our intervention.

One natural way of evaluating the validity of this identification assumption is to compare the 
change in sales of treatment and control products in the control stores, where no intervention 
took place. The lower panel of Table 3 presents such a comparison. In the control stores, sales of 
treatment products increased by a (statistically insignificant) D D CS  = 0.06 units relative to sales 
of control products. The fact that D D CS  is not significantly different from zero suggests that sales 

week throughout the analysis reported in the paper. However, none of the results is affected by extending the preperiod 
to include this week.

10 Standard errors are similar when we cluster by category to adjust for serial correlation.

Table 3— Effect of Posting Tax-Inclusive Prices: DDD Analysis of Mean Quantity Sold

Period Control categories Treated categories Difference

Panel A. Treatment store
Baseline (2005:1–2006:6) 26.48 25.17 −1.31(0.22) (0.37) (0.43)[5,510] [754] [6,264]
Experiment (2006:8–2006:10) 27.32 23.87 −3.45(0.87) (1.02) (0.64)[285] [39] [324]
Difference over time 0.84 −1.30 DDTS = −2.14

(0.75) (0.92) (0.68)[5,795] [793] [6,588]
Panel B. Control stores
Baseline (2005:1–2006:6) 30.57 27.94 -2.63

(0.24) (0.30) (0.32)[11,020] [1,508] [12,528]
Experiment (2006:8–2006:10) 30.76 28.19 −2.57(0.72) (1.06) (1.09)[570] [78] [648]
Difference over time 0.19 0.25 DDCS = 0.06

(0.64) (0.92) (0.95)[11,590] [1,586] [13,176]
DDD Estimate −2.20

(0.59)[19,764]
Notes: Each cell shows mean quantity sold per category per week, for various subsets of the sample. Standard errors (clustered by week) in parentheses, number of observations in square brackets. Experimental period spans week 8 in 
2006 to week 10 in 2006. Baseline period spans week 1 in 2005 to week 6 in 2006. Lower panel reflects averages across 
the two control stores. 
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Effect of tax salience on consumption: Regression estimatesSEPTEMBER 20091156 THE AMERICAN ECONOMIC REVIEW

In specification 3, we estimate an analogous model in logs instead of levels. In this specifica-
tion, we weight each observation by the mean revenue over time by category by store, placing 
greater weight on the larger categories as in the levels regressions. The log specification is per-
haps a better model for comparisons across categories with different baseline quantities, but it 
forces us to omit observations that have zero quantity sold. It yields a slightly larger estimate than 
the levels model for the reduction in quantity sold (10.1 percent). The estimated category-level 
price elasticity—the effect of a 1 percent increase in the prices of all goods within a category—
is εx, p = 1.59. This elasticity is identified by the variation in average category-level prices across 
weeks within the stores. The estimate is consistent with those of Stephen J. Hoch et al. (1995), 
who estimate a full product-level demand system and obtain category-level price elasticities of 1 
to 1.5 for similar products using scanner data from the same grocery chain.

Placebo and Permutation Tests.—To further evaluate the “common trends” identification 
assumption, we check for unusual patterns in demand immediately before and after the experi-
ment. We replicate specification 1 including indicator variables for the three-week periods before 
the intervention began (BT : weeks 4 to 6 of 2006) and after the intervention ended (AT : weeks 
11 to 13). We also include second- and third-level interactions of BT and AT with the TC and TS 
variables, as for the T T variable in (4). Column 4 of Table 4 reports estimates of the third-level 
interactions for the periods before, during, and after the experiment. Consistent with the other 
results in Table 4, quantity sold in the treatment group is estimated to change by δ = −2.27 units 
during the intervention. The corresponding “placebo” estimates for the periods before and after 
the treatment are close to zero, indicating that the fall in demand coincides precisely with the 
intervention period.

Table 4—Effect of Posting Tax-Inclusive Prices: Regression Estimates

Quantity per 
category

Revenue per  
category ($) Log quantity per 

category
Quantity per 

category
Quantity (treat. 
categories only)

Dependent variable (1) (2) (3) (4) (5)
Treatment −2.20 −13.12 −0.101 −2.27 −1.55

(0.60) (4.89) (0.03) (0.60) (0.35)
Average price −3.15 −3.24 −3.04 −15.06(0.26) (1.74) (0.25) (3.55)
Average price squared 0.05 0.06 0.05 1.24

(0.00) (0.03) (0.00) (0.34)
Log average price −1.59(0.11)
Before treatment −0.21(1.07)
After treatment 0.20

(0.78)
Category, store, week FEs x x x x x

Sample size 19,764 19,764 18,827 21,060 2,379

Notes: Standard errors, clustered by week, reported in parentheses. All columns report estimates of the linear regression 
model specified in equation (4). Quantity and revenue reflect total sales of products within a given category per week in 
each store. Average price is a weighted average of the prices of the products for sale in each category using a fixed bas-
ket of products (weighted by total quantity sold) over time. In column 3, observations are weighted by total revenue by 
category-store. Specification 4 includes “placebo” treatment variables (and their interactions) for the three-week period 
before the experiment and the three-week period after the experiment. Specification 5 reports DD estimates restricting 
the sample to treatment product categories only (at both treatment and control stores). In this specification, the “treat-
ment” variable is defined as the interaction between the treatment store dummy and treatment time dummy.
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“Salience and Taxation: Theory and Evidence”
Chetty, Looney, and Kroft (2009)

Part II: Sales taxes versus excise taxes
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Sales taxes versus excise taxes

− Sales tax: Paid at the point of sale. Not listed on the price tag

− Excise tax: Charged ahead of time to the seller and hence implicitly included in the price (and
hence on the price tag)
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Summary statistics: Beer consumption, excise taxes, and sales taxesVOL. 99 NO. 4 1159CHETTY ET AL.: SALIENCE AND TAXATION: THEORY AND EVIDENCE

of Michigan Business School 2006), and other sources.15 The state sales tax is an ad valorem tax 
(proportional to price), while the excise tax is typically a specific tax (dollars per gallon of beer). 
We convert the excise tax rate into percentage units comparable to the sales tax by dividing the 
beer excise tax per case in year 2000 dollars by the average cost of a case of beer in the United 
States in the year 2000.16 We normalize the excise tax by the average national price because each 
state’s price is endogenous to its tax rate. Details on the data sources and construction of tax rates 
are given in Web Appendix A.

Table 5 shows summary statistics for the pooled dataset. Between 1970 and 2003, mean per 
capita consumption of beer is roughly 240 cans per year. The average state excise tax rate is 6.5 
percent of the average price, while the mean state sales tax rate is 4.3 percent.17 There is con-
siderable independent variation within states in the two taxes over the sample period. There are 
153 legislated changes to the sales tax and 131 legislated changes to excise taxes; the correlation 
between excise tax changes and sales tax changes is 0.06.

15 We exclude West Virginia because of problems with the sales tax rate data described in Web Appendix A. 
Including West Virginia magnifies the difference between the excise and sales tax elasticities.

16 Real growth in the price of beer could lead to mismeasurement of beer prices and excise tax rates early in the sam-
ple. Using a subset of the data for which we have information on beer prices from the American Chamber of Commerce 
Researchers Association (ACRRA) cost-of-living survey, we find that beer price growth closely tracks changes in the 
CPI. Moreover, we show below that instrumenting for the actual ACCRA price in each state/year for which it is avail-
able using our construction of the excise tax rate yields similar results.

17 Some cities also levy local sales taxes on top of the state sales tax. In Chetty, Looney, and Kroft (2007), we show 
that including local sales taxes by imputing them from data on local tax revenues does not affect the results.

Table 5— Summary Statistics for State Beer Consumption, Taxes, and Regulation

Per capita beer consumption (cans) 243.2
(46.1)

State beer excise tax ($/case) 0.51
(0.50)

State beer excise tax (percent) 6.5
(8.2)

Sales tax (percent) 4.3
(1.9)

Drinking age is 21 0.73
(0.44)

Drunk driving standard 0.65
(0.47)

Any alcohol regulation change 0.19
(0.39)

N (number of state-year pairs) 1,666

Notes: Statistics reported are means with standard deviations in parentheses. Observations 
are by state for each year from 1970 to 2003. “Drinking age is 21” is an indicator for whether 
the state-year has a legal drinking age of 21. “Drunk driving standard” indicates state-year 
has a threshold blood alcohol content level above which one is automatically guilty of drunk 
driving. “Any alcohol regulation change” is a dummy variable equal to one in any year where 
a state has raised the drinking age or implemented a stricter drunk driving standard, an 
administrative license revocation law, or a zero tolerance youth drunk driving law. See Web 
Appendix A for data sources and sample definition.
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Regression estimates: Beer consumption, excise taxes, and sales taxesSEPTEMBER 20091162 THE AMERICAN ECONOMIC REVIEW

 reduction in the excise tax as a percentage of price and an increase in alcohol consumption. To 
assess whether such trends lead to significant bias, we include region fixed effects in column 4 
of Table 6, effectively identifying the model from changes in taxes in geographically adjacent 
states. The coefficient on the excise rate remains substantially larger than the coefficient on the 
sales tax, suggesting that our results are not spuriously generated by region-specific trends.

There are two sources of variation identifying the excise tax coefficient: policy changes in the 
nominal tax rate, which produce sharp jumps in tax rates; and gradual erosion of the nominal 
value of the tax by inflation, which creates differential changes in excise tax rates across states 
because they have different initial tax rates.20 To test whether the two sources of variation yield 
similar results, we isolate the effect of the policy changes using an instrumental variables strat-
egy. We fix the price of beer at its sample average and compute the implied ad valorem excise 
tax as the nominal tax divided by this time-invariant price. The only variation in this simulated 
tax rate is due to policy changes. Using the simulated excise tax rate to instrument for the actual 
excise tax rate, we replicate the specification in column 3 of Table 6. The point estimates of both 
tax elasticities, reported in column 1 of Table 7, are similar to those in previous specifications. 
The standard errors rise as expected, since part of the variation in excise tax rates has been 
excluded.

20 To clarify why inflation generates identifying variation, consider the following example. Suppose the pretax price 
of beer is $1 and that state A has a nominal alcohol tax of 50 cents, while state B has no excise tax. If prices of all goods 
double, the gross-of-tax price of beer relative to other goods falls by (1.50 − 1.25)/1.50 = 17 percent in state A but is 
unchanged in state B.

Table 6— Effect of Excise and Sales Taxes on Beer Consumption

Baseline Business cycle Alcohol regulations Region trends
(1) (2) (3) (4)

Dependent variable: Change in log (per capita beer consumption)
∆ log (1 + excise tax rate) −0.88 −0.91 −0.89 −0.71(0.17) (0.17) (0.17) (0.18)
∆ log (1 + sales tax rate) −0.20 −0.01 −0.02 −0.05(0.30) (0.30) (0.30) (0.30)
∆ log (population) 0.03 −0.07 −0.07 −0.09(0.06) (0.07) (0.07) (0.08)
∆ log (income per capita) 0.22 0.22 0.22

(0.05) (0.05) (0.05)
∆ log (unemployment rate) −0.01 −0.01 −0.01(0.01) (0.01) (0.01)
Alcohol regulation controls x x

Year fixed effects x x x x

Region fixed effects x

F-test for equality of tax 
 elasticities (prob > F ) 0.05 0.01 0.01 0.06

Sample size 1,607 1,487 1,487 1,487

Notes: Standard errors, clustered by state, in parentheses. All specifications are estimated on full sample for which data 
are available (state unemployment rate data are unavailable in early years). Column 3 includes three indicators for whether 
the state implemented per se drunk driving standards, administrative license revocation laws, or zero tolerance youth 
drunk driving laws, and the change in the minimum drinking age (measured in years). Column 4 includes fixed effects for 
each of nine census regions. F-test tests null hypothesis that coefficients on excise and sales tax rate variables are equal.
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Consumption responses to sales taxes – Visual evidence
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beer consumption; on average, beer consumption falls by only 0.5 percent when one of the four 
regulations is tightened.

A third concern is that trends in excise tax rates may be correlated with changes in social 
norms, which directly influence alcohol consumption. For example, rising acceptance of alco-
hol consumption in historically conservative regions such as the South may have led to both a 

Figure 2B. Per Capita Beer Consumption and State Sales Taxes

Notes: These figures plot within-state annual changes in beer consumption against within-state 
changes in gross-of-tax-prices (1 + t E and 1 + t S ). To construct Figure 2A, we round each state 
excise tax change to the nearest tenth of a percent (0.1 percent), and compute the mean change in 
log beer consumption for observations with the same rounded excise tax change. Figure 2A plots 
the mean consumption change against the rounded excise tax rates. Figure 2B is constructed 
analogously, rounding sales tax changes to the nearest 0.1 percent. See Web Appendix A for data 
sources and sample definition.
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Figure 2A. Per Capita Beer Consumption and State Beer Excise Taxes
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Notes: These figures plot within-state annual changes in beer consumption against within-state 
changes in gross-of-tax-prices (1 + t E and 1 + t S ). To construct Figure 2A, we round each state 
excise tax change to the nearest tenth of a percent (0.1 percent), and compute the mean change in 
log beer consumption for observations with the same rounded excise tax change. Figure 2A plots 
the mean consumption change against the rounded excise tax rates. Figure 2B is constructed 
analogously, rounding sales tax changes to the nearest 0.1 percent. See Web Appendix A for data 
sources and sample definition.
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Taxation, compensation, and shaping
(distorting, correcting) consumer choice
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Using taxes to change behavior without making people poorer

− Taxes are often used intentionally to change behavior — e.g., burn less fossil fuel, drink fewer
sugar-sweetened beverages (SSBs), not drive during rush hour, or run their energy-intensive
appliances at non-peak hours

− E.g., gas taxes, SSB taxes, time-varying road tolls, time-of-day energy pricing

− But this creates a conundrum: Lower income individuals and households spend a larger share of
their budgets on these necessities. So these taxes are regressive—they take a larger share of
income of the poor than the wealthy

− A natural solution to this conundrum is to impose a tax while making a transfer to low-income
households to offset the income loss.

− If the policy simply rebates the tax to low-income households, then it’s not a tax at all.

− So, the rebate needs to be decoupled from the tax paid
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What is the effect on consumer welfare of pairing a tax with a rebate to
hold income constant?

− Consider a tax τ on each unit of good X that is fully rebated to the consumer:

τ × dx(Px + τ, Py, I + R) = R. (1)

− This tax is revenue neutral for consumer; rebated exactly the amount paid in taxes (R = τdx(·))

− This tax alters the price ratio faced by the consumer but intersects the original budget set at the
newly chosen bundle.

− We assume that the consumer is not choosing X with the expectation that all tax paid will be
refunded

− (Perhaps the rebate is equal to the average tax paid, and this consumer happens to purchase the
average amount of X.)
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What is the effect of τ + R on consumer welfare?

A

B

y

x

I+R
py

I
py

I
px+τ

I+R
px+τ

I
px

A – point chosen on original budget set

B – point chosen on tax rebate budget set
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