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Abstract

How effective is the minimum wage at raising nondurable household consumption through

the redistribution of income towards poor workers? Using novel data on retail sales by county, I

exploit variation in the minimum wage rates across states and over time to answer this question.

I find that a 10% increase in the minimum wage increases sales by 1.1%. I argue that such a

large effect is explained by positive spillovers benefiting the bottom quarter of the labor income

distribution. As expected, the expenditure response to minimum wage hikes is stronger in

counties where the policy is more binding.
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1 Introduction

The minimum wage is a controversial policy in the United States. A large literature has studied the

effects of the minimum wage on labor market outcomes such as employment and wages. However,

if the goal of this policy is to raise welfare, its evaluation should be primarily based on its effects

on consumption, rather than on labor market outcomes. Examining an individual household’s

consumption response to a change in the minimum wage is challenging due to data limitations.

But aggregate data allows to measure the response of aggregate consumption, at least among

nondurables, where adjustment costs are low and households’ response is likely to be immediate.

So, my research question is does a minimum wage hike increase nondurable consumption?
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I use a novel dataset on retail sales of groceries to produce a measure of nondurable consumption

at the county level. While the evolution of retail sales is similar to the national accounts’ measure of

nondurable consumption at the state level, retail sales data has several advantages for this project.

Retail sales data is available at any frequency. I set the frequency to be a quarter, which allows me

to study the dynamics of the consumption response in detail. Also, retail sales are available at a

very disaggregated geographic level, allowing me to effectively control for local economic conditions.

Third, I am able to exploit the heterogeneity in how binding the minimum wage is in U.S. counties

to assess the differential effect of the policy, strengthening the identification strategy.

The minimum wage could increase consumption by redistributing income from rich, low marginal

propensity to consume capital owners, towards poor, high marginal propensity to consume work-

ers. The characterization of the minimum wage as a redistributive policy is consistent with recent

empirical evidence failing to find sizable disemployment effects even for vulnerable groups such as

teenagers and restaurant workers1. If the increased minimum wage has negligible effects on the level

of employment, there will also be negligible effects on output. The minimum wage will thus lead to

an increase in labor income for employees at the expense of employers’ profits. If those employees

benefiting from the raise have a higher marginal propensity to consume than their employers, ag-

gregate consumption will rise. The minimum wage potentially also has a positive multiplier effect

through the aggregate demand channel and a negative effect on hours worked if employers chose

to hire less labor along the intensive margin. But as long as all those effects take place within the

local economy2, they will be captured by my estimate of the net effect of the minimum wage on

aggregate nondurable consumption. On the other hand, if the minimum wage has effects beyond

the local economy, my estimates will not include them. For instance, if capital owners live in a

different county and they reduce their consumption as a response to the policy, I will not be able

to measure it. If the minimum wage increases the demand for goods produced in a different county

raising employment and consumption there, this effect will not be included in my estimates either.

Finally, because I am using aggregate data I cannot decompose the estimated response into the

different groups of agents who are affected by the policy.

I find that hikes in the minimum wage raise aggregate expenditure. An increase of 10% in the

minimum wage rate increases nominal sales by 1.1% and real sales by 0.7%. The magnitude of the

estimated consumption response appears large. For comparison, the mean consumption growth in

the post-war period was 1%. Furthermore, the elasticity is greater in counties where the minimum

wage is more binding. Higher prices account for part of the increased expenditure, as nominal sales

respond more than real sales. Evidence at the store level however, shows that real sales appear to

grow slightly more than nominal sales, which suggests that consumers could be switching towards

more expensive stores.

The magnitude of the estimated consumption response is consistent with the minimum wage

having effects beyond the very bottom of the earnings distribution, benefiting households who are

1Dube, Lester, and Reich (2014).
2In my baseline specification, I define the local economy to be the county. For robustness, I also explore the

response at the state level.
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credit-constrained and spend most of their extra resources in nondurables. Using CPS data I show

that the minimum wage induces modest but significant increases in labor income for households

up to the 25th percentile of the distribution. A 10% minimum wage hike would increase sales by

2 billion dollars, a quarter of the predicted extra labor income. Using the Bureau of Economic

Analysis’ prototype estimates on Personal Consumer Expenditures at the state level, I find that

the additional nondurable expenditure would be 19 billion, about twice the size of the change

in labor income, although the difference is not statistically significant. The strong response of

nondurables is consistent with Aaronson, Agarwal, and French (2012)’s finding of an increase in

debt in response to the minimum wage and with a lack of response by aggregate durables and

services which I document in Section 5 and that could be explained by the presence of adjustment

costs.

A panel data research design with two-way fixed effects is a suitable framework for this project.

By complementing time and county fixed effects with local area variables to proxy for economic

conditions, my identification strategy rests on the assumption that counties where the minimum

wage rate went up would have experienced the same increase in sales that was observed in counties

where the rate was unchanged, conditional on observable economic conditions. In this setting,

county fixed effects capture any static heterogeneity at the local level, whereas time fixed effects

absorb the common time trend. In addition, variables such as employment and house prices at the

county level enable me to control for local economic conditions, which is particularly important in

the context of the Great Recession since not all counties experienced the crisis at the same severity

and that severity could be correlated with policy changes. As such, my preferred specification

controls for gross state product and for employment, population, and house prices at the county

level, in addition to county and time fixed effects.

To identify the nondurable expenditure response, I exploit the wide dispersion of state minimum

wage rates across the country and over time during the period 2006-2014. At any point in time

during the sample period at least a quarter of the states had set minimum wage rates above the

federal level; and in some periods half of the states had done so. I use all the increments in

the state legislated minimum wage rate. In addition, the federal wage had a three-step increase

starting in July 2007. Since the prevailing minimum wage rates in each state were different, the

federal raise was not uniform across the country and therefore allows for the identification of the

effect by comparing areas where the new federal rate was binding with those where the new federal

legislation did not have an impact because the local minimum wage rate was already higher than

the new federal level.

A number of additional checks confirm the robustness of my results. First, I show that there

are no significant pretrends in sales that could jeopardize my identification strategy. Second, I

perform a difference-in-difference-in-difference exercise and I find that counties where the minimum

wage binds more experience a greater expenditure response when compared to other counties in

the same state. Third, I obtain similar elasticities when looking at sales at the store and the state

level, as well as for nondurable consumption in NIPA, which suggests the baseline Nielsen dataset
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is reasonably representative. Finally, in the Appendix I also show that my results are not driven

by the housing bubble, by a subset of states who annually index their minimum wage rates to the

federal inflation rate, or by a small but heavily populated subset of counties.

This paper offers a new take to the empirical literature studying the effects of the minimum

wage, by focusing on the implications for consumption rather than labor market outcomes, which

is a better proxy for welfare. The measurement of the effects of the minimum wage has interested

labor economists for decades with significant contributions made by Neumark and Wascher (1992),

Card and Krueger (1994), Lee (1999), and Autor, Manning, and Smith (2015), among others. In

this line, my paper draws on the methodology from recent work on the identification of the effects on

labor market outcomes, most notably from the ongoing discussion between Dube, Lester, and Reich

(2010) and Neumark, Salas, and Wascher (2014b) about the need to control for unobservable spatial

employment growth heterogeneity. I argue that this concern does not emerge during my sample

period and so, my baseline specification is a two-way fixed effects panel design. Nevertheless,

I show that my results are robust to the presence of unobservable spatial time trends. To my

knowledge, only one other paper explores the effect of the minimum wage on consumption. Using

CEX data, Aaronson, Agarwal, and French (2012) measure the expenditure response to minimum

wage hikes and find a positive effect mainly on vehicle purchases. This effect is very unequally

distributed among low-income households, which they interpret as evidence of borrowing constraints

and adjustment costs. Aaronson, Agarwal, and French (2012) also report an insignificant effect of

the minimum wage on consumption of a combined category of nondurables and services. However,

the measurement of grocery purchases in the CEX-Interview is noisy3 and its combination with

services may further confound the effect. In this paper, I complement the analysis in Aaronson,

Agarwal, and French (2012) by focusing on nondurables rather than durables and by employing a

better measure of nondurable expenditures at the county level.

The rest of the paper is organized as follows. In Section 2, I describe the data and show that

store sales appear to be a reasonable approximation to consumption aggregates from the national

accounts. In Section 3, I discuss the identification strategy used to measure the expenditure response

to a minimum wage hike. I present the main results in Section 4 and I show robustness checks in

Section 5. In Section 6, I explore the quantitative link between the estimated expenditure response

and the impact of the minimum wage on the labor income distribution. Finally, Section 7 concludes.

2 Data Description

My empirical analysis exploits the significant policy heterogeneity across the country and a new

measure of consumption by county. In this section, I first describe the dispersion in the prevailing

minimum wage rates at the state level in the period 2006-2014. Then, I argue that retail sales

data are a good proxy for consumption at the county level, which allows me to specify models that

control for the evolution of local area observable variables.

3Households are asked the usual amount of weekly expense for grocery shopping and not the actual amount spent
in a given and recent week, where recall could be higher.
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2.1 Minimum Wage

In this subsection, I discuss the two sources of variation in the minimum wage that I exploit: federal

and state level changes.

The rich variation observed in minimum wage rates (Figure 1) emerges from the institutional

setting determining the policy. Federal, state, and local governments in the U.S. can set their own

minimum wage. The effective minimum wage rate is the maximum of the three. Since only a few

counties have recently enacted their own legislation, I abstract from this variation and focus instead

on the federal and state minimum wage rates. This data was retrieved from the federal and state

Departments of Labor.

The Fair Minimum Wage Act of 2007 increased the federal rate in three steps during my sample

period. The federal minimum wage rate rose from $5.15 to $5.85 on July 24, 2007, to $6.55 on July

24, 2008, and to $7.25 on July 24, 2009. The law induced different changes in the effective rate

across states because some states had already legislated rates higher than the federal one. I exploit

this variation in my identification strategy.

A number of states enacted changes in the state minimum wage rates during my sample period.

Eleven states4 adopted an annual automatic adjustment of their minimum wage rate to compensate

for inflation. In ten of these states5, the adjustment follows the federal rate of inflation and it is

then arguably exogenous to local economic conditions. Seventeen other states have legislated higher

rates as well, usually with increments taking place sequentially over a few years.

The interaction of these state and federal increments produces valuable dispersion in the effective

minimum wage rate across the country (Figure 2). For half of the county, mostly the South and

the Center, the change in the minimum wage between 2006 and 2014 was given by the federal

increment, i.e. 41%. For sixteen states, the effective minimum wage rose by less than 40% in these

nine years. Maine had the smallest increment in the period, only 15%. Finally, eight states, mainly

in the Mountain division, experienced increases above the federal change. Nevada had the largest

increment in the period, 60%.

2.2 Nielsen Sales

In this subsection, I argue that grocery sales as computed from a Nielsen dataset provide a reason-

able measure of nondurable consumption at the county level.

To approximate nondurable consumption, I obtain sales by county from a Nielsen dataset mainly

covering groceries and drugs. The Nielsen Retail Scanner Data contains weekly information on

pricing, volume, and merchandising conditions generated by participating retail store point-of-

sale systems in all 48 contiguous states and D.C., from 2006 to 2014. It covers approximately

4Arizona (2006), Colorado (2006), Florida (2004), Missouri (2006), Montana (2007), Nevada (2004), New Jersey
(2013), Ohio (2006), Oregon (2002), Vermont (2005), Washington (1998). The number in parenthesis is the year the
automatic adjustment was approved.

5The exception is Colorado where the minimum wage is adjusted using the Consumer Price Index for the Denver-
Boulder-Greeley combined metropolitan statistical area.
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40,000 stores of very diverse size (Figure 3). The dataset contains all the products in Nielsen-

tracked categories (mainly food, non-food grocery items, health and beauty aids, and select general

merchandise) that are labeled with a UPC. According to Nielsen’s own estimates, the information

included represented in 2011: 53% of the total sales in food, 55% in drugs, 32% in mass, 1% in

liquor, and 2% in C-store6.

To distinguish real from nominal effects, I compute two measures of sales. Nominal sales

aggregate all the transactions by store and quarter using current prices. In contrast, real sales

aggregate transactions using the 2012 average price for each product across the country. Real sales

are then meant to abstract from price changes and price differences across stores and give a sense

of the change in quantities sold.

I collapse sales to the county level, my preferred unit of analysis. For consistency, I drop all

the stores that are not present during the 36 quarters of my sample period. I show in Section 5

that this restriction does not affect my results, so the potential bias introduced by the lack of entry

and exit of stores is not a concern. Finally, I drop the county of Ringgold in Iowa because it lacks

employment data in the fourth quarter of 2013. My sample then includes 2,226 counties across the

48 contiguous states and D.C.

Counties are my preferred unit of analysis because data availability allows me to control for

shocks to local economic activity affecting sales via employment, population, or house prices. Nev-

ertheless, I show in Section 5 that my estimate of the elasticity of sales to the minimum wage is

very similar when the model is specified either at the state or at the store level.

Retail sales appear to be a good proxy for nondurable consumption at the local level. First, the

data provides good geographic coverage as evidenced by Figure 4, which shows the number of stores

in each county. Second, the evolution of retail sales in the period 2006-2014 is fairly consistent with

the changes measured by the national accounts at the state level (Figure 5).

2.3 Other Sources of Data

Additional variables are used to characterize counties and local economic dynamics. I complement

the Nielsen and minimum wage data with public sources of data at the county level: annual pop-

ulation from the Census Bureau’s Population Estimates Program, quarterly data on employment

and average wages from the Quarterly Census of Employment and Wages (QCEW), house prices

from the Federal Housing Finance Agency, and statistics on income distribution from the Ameri-

can Community Survey. I also use data at the state level: Employment from the Bureau of Labor

Statistics and Regional Accounts from the Bureau of Economic Analysis, in particular, nominal

gross state product and personal consumer expenditure. Table 1 displays summary statistics for

the resulting county-level dataset.

Finally, to reconcile my expenditure results with previous work regarding employment and

wages, I use the Outgoing Rotation Group from the Current Population Survey as discussed in

Section 6.

6Kilts Center for Marketing (2014).
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3 Identification Strategy

In this section, I argue that a panel data framework is the appropriate choice to study the con-

sumption response to minimum wage changes. County fixed effects absorb static unobservable local

characteristics, whereas time fixed effects capture global time trends. In addition, variables such

as employment, population, and house prices allow me to control for potentially heterogeneous

observable time trends on local economic conditions.

Let Salesc,t be the amount of sales (nominal or real) in quarter t in county c, located in state

s. Then, my baseline model is:

log(Salesc,t) = κc + τt + β log(Minimum Wages,t) + γ Xc,t + εc,t

where β is the coefficient of interest, the elasticity of sales (nominal or real) to the minimum

wage. Minimum Wages,t is the effective minimum wage rate in state s in quarter t, κc is the county

fixed effect, τt is the time fixed effect, and Xc,t is a set of observables at the county or state level

(in my preferred specification: employment, population, gross state product, and house prices).

My identification strategy rests on the assumption of conditional parallel trends across counties.

I assume that conditional differences between those counties where the minimum wage increased

and those where it did not would have remained constant in the absence of a minimum wage hike.

The assumption does not require that every county would have grown at the same pace during

the sample period. Instead, it requires that the mean growth in sales that cannot be explained by

growth in employment, population, nominal gross state product7, and house prices would have been

the same across counties if the minimum wage increments had not taken place. The identifying

assumption is untestable, but I will show in Section 5 that trends in consumption and observable

controls before the policy changes were not significantly different between the treatment and control

groups, suggesting that the assumption is plausible.

The use of panel data is important to control for fixed unobservable heterogeneity. Counties

where the minimum wage is high could be counties where the average wage is also high and so, a

cross sectional estimate would not yield the impact of the policy but rather it would just reflect the

fact that richer counties consume more. County fixed effects solve this problem by capturing all

the static county characteristics and using the change rather than the level of the minimum wage

to identify the elasticity.

My econometric model allows for a fairly flexible specification of time trends. Time fixed effects

capture any shocks that affect all the counties in the same way, including seasonality. In addition,

in my preferred specification I control for local observable economic conditions, allowing different

groups of counties to experience different unconditional trends. The inclusion of such controls is

important in the context of the Great Recession, which hit different regions with different severity

and where the magnitude of those effects could potentially be correlated with the changes in the

minimum wage. Failing to control then would bias my estimates. But the inclusion of these controls

7I use nominal gross state product to account for both state level inflation and economic growth.
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comes at the cost of some endogeneity concerns because sales, employment, and house prices could

be jointly determined. For this reason, I present my results both with and without these local

controls and find that the estimates for the elasticity of sales to the minimum wage are fairly stable

across specifications, attenuating concerns on misspecification.

My results are robust to the presence of spatially heterogeneous unobservable time trends, a

source of ongoing debate in the empirical literature on the minimum wage8. I discuss this concern

in detail in Section 5, where I perform a difference-in-difference-in-difference exercise and find that

even after allowing for state-specific time trends, counties where the minimum wage binds relatively

more experience larger increments in sales. In addition, I show that heterogeneous time trends do

not seem to be a concern during my sample period and the case for lack of pretrends is particularly

strong after controlling for local economic conditions.

Since my goal is to obtain a measure of the aggregate response of sales to the minimum wage,

I weight counties using their population level in the 2010 Census. Given that Nielsen tracks more

stores in more heavily populated areas, this approach also gives more weight to the counties where

sales are measured better. Nevertheless, I show in the Appendix that the estimated elasticity is

not significantly different when weights are not used.

Finally, following Dube, Lester, and Reich (2010), I cluster standard errors at the state level to

account for any possible serial correlation and for the bias introduced by the minimum wage policy

being the same within the state (Bertrand, Duflo, and Mullainathan (2004)).

4 Results

In this section, I present the main results of the paper. In my baseline specification, retail sales

increase by more than 1% after a 10% increment in the minimum wage. The response is stronger in

counties where the minimum wage binds more. In terms of composition, the expenditure response

is quite homogeneous across product groups.

4.1 Baseline Results

I present my baseline results in this subsection. Given the concern about heterogeneous shocks at

the county level, my preferred specification includes county and time fixed effects and controls for

employment, population, and house prices at the county level, and state level output. I include

alternative specifications as well.

Nominal sales increase by more than 1% after a 10% minimum wage hike, a response that is

both economically and statistically highly significant. My preferred specification, Model (3), yields

the most conservative estimate of the elasticity of nominal sales to the minimum wage: 0.109. But

the point estimate is fairly stable across specifications, oscillating between 0.109 and 0.181 (Table

2). While the addition of controls does not change the points estimates significantly, it does improve

their precision.

8Dube, Lester, and Reich (2010).
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The coefficients on the controls have the expected sign. The coefficient on employment is

positive, and the one on population is negative. The similar absolute value of these estimates

suggests that the employment to population ratio could be a sufficient control. The coefficient on

current Gross State Product is positive but not significant from zero, suggesting that house prices

and employment are better measures of local economic conditions. House prices have a positive

and highly significant coefficient as expected from recent evidence on the Great Recession9.

Real sales rise significantly after a minimum wage increment too. The point estimate for the

elasticity ranges from 0.070 in my preferred specification to 0.134. In each of the three specifications,

the real sales elasticity is around 0.04 points lower than the nominal sales elasticity10. Even if the

difference between the nominal and real sales elasticities is not statistically significant, it suggests

that some of the increase in sales emerges from consumers paying higher prices. It could be that

stores raise prices in response to higher demand and higher costs (their own labor costs or the

cost of the products they sell) or that consumers change their shopping behavior after an increase

in the minimum wage, replacing cheap stores with expensive ones, and so, increasing nominal

expenditures more than real quantities. The latter appears to receive support from the data as

discussed in Section 5, where I find that nominal and real sales experience the same change when

measured at the store level and, if anything, the point estimate is slightly higher for real than for

nominal sales.

4.2 Sales Elasticity by Minimum Wage Bindingness

Counties where the minimum wage binds more should exhibit a stronger expenditure response

following a minimum wage hike. In this subsection, I show that there is indeed a stronger response

in counties where the average wage is relatively low with respect to the minimum.

To assess the differential impact of an increase in the minimum wage depending on how binding

the rate is in a given county, I use the ratio of average to minimum wage, a metric referred in the

literature as the Kaitz index11. Previous work12 has alternatively employed the ratio of median

to minimum wage to measure the bindingness of the policy. Unfortunately, median wages are not

available at the county level and so, I use average wages (from the QCEW) instead13. With the

ratio of average to minimum wage in 2005, i.e. the year before the beginning of my sample, I

sort counties into four different groups and I run the baseline regression for each group separately.

9Mian and Sufi (2014) have found that the crisis was more severe in counties with larger drops in net worth, of
which housing is the main component.

10For comparison, Reich, Allegretto, Jacobs, and Montialoux (2016) calculate that labor costs represent 12.2%
of operating costs for grocery stores. Using the CPS in 2014 I estimate that 13.4% of the retail workers would be
directly affected by a 10% increment in the minimum wage. If the amount of labor hired did not change (consistent
with what the literature has found, Dube, Lester, and Reich (2010)) and there were not spillovers beyond the new
minimum wage level, the wage bill would rise by 0.4%. Then, if the price paid by retailers for the goods sold were to
stay constant (plausible assumption given that industries like manufacturing and transportation are not significant
employers of minimum-wage workers) and they did not change their markups, then prices would rise by only 0.05%,
only a tenth of the difference between the nominal and real responses.

11Kaitz (1970).
12Lee (1999), Autor, Manning, and Smith (2015).
13Median labor income is available at the county level from the ACS. I will use this variable in Section 5.
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Results are summarized in Figure 6.

Counties where the average wage relative to the prevailing minimum rate is lower, and so where

the policy binds more, show a stronger expenditure response. In my baseline specification (Panel B

of Figure 6), following a minimum wage hike of 10%, nominal sales increase by 2.2% for the quarter

of the counties where the policy binds the most, but only by 0.7% for the group of counties where

it binds the least. Results are very similar for real sales, with an estimated response of 2.5% for

the lowest and 0.2% for the highest quartile. While we can reject the elasticity of both nominal

and real sales being equal to zero for the half of counties where average wages are low relative to

the minimum, the estimates are not statistically different from zero for the other half.

The precision of the estimates across these four groups varies significantly and the confidence

intervals become narrower for higher-wage counties. The standard error of the estimated elasticity

is more than twice as large in the lowest quartile as it is in the highest one. The difference is

associated with the use of weights in the estimation. Since high average wage counties tend to be

more populated and better measured by Nielsen, the elasticity is estimated with more precision in

the highest quartiles. In the Appendix, I replicate Figure 6 without weighting by population and

I find that the estimated expenditure response is again decreasing in the level of average wages,

whereas standard errors are more stable across groups of counties.

4.3 Sales Elasticity by Fraction of Workers Affected by the Minimum Wage

Counties where a larger fraction of the population are likely to receive the minimum wage should

exhibit a stronger expenditure response following a minimum wage hike. In this subsection, I use

a measure of income distribution at the county level and show that the increase in consumption is

indeed significantly larger when most workers make low wages.

The American Community Survey (ACS) reports the fraction of households with total income

lower than certain thresholds by county, providing a rough measure of income distribution at the

local level. In 2014, a full-time worker making the minimum wage earned between $15,080 ($7.25,

federal rate) and $19,760 ($9.50, rate in D.C.). Then, I use the fraction of households income below

$25,000, the smallest bracket that contains these amounts.

I exploit the cross-county heterogeneity by interacting the (log) minimum wage with the fraction

of households making less than $25,000 a year. More precisely, I run the regression:

log(Salesc,t) = κc + τt + β1 log(MWs,t) + β2 Fractionc log(MWs,t) + γ Xc,t + εc,t

where Fractionc is the fraction of households making less than $25,000 a year and Xc,t is a set

of local controls as before. In this context, the elasticity of sales to the minimum wage in county c

is given by: β1 + β2 Fractionc.

In Table 3, I report the sales elasticities evaluated at four different levels of the fraction of

households making less than $25,000 a year. Two of those are out-of-sample estimates: when

everyone in the county has a low income (Fraction = 1) and when no one does (Fraction = 0).
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The remaining two are in-sample estimates: when 53.1% and 10.2% of the households make the

minimum wage, which are respectively the 99th and 1st percentiles of the distribution of the fraction.

Counties with more people in the lowest brackets exhibit a greater elasticity of sales to the

minimum wage, as expected. In counties where more than half of the households report a low

income, nominal sales rise by more than 3.2% in response to a 10% minimum wage hike, and the

elasticity is highly significant. On the other hand, when only a tenth of the households report low

income, the estimated elasticity is basically zero and insignificant. The out-of-sample estimates

provide further illustration of the positive connection between the fraction of workers likely to

benefit from the minimum wage increment and the local expenditure response.

4.4 Sales Elasticities by Product Group

In this subsection, I show that the expenditure response is quite homogeneous across product

groups.

Decomposing the sales response by product category may be interesting for at least two reasons.

First, it provides evidence on how consumers allocate their additional income, which is instructive to

infer the nature of different goods. Second, the decomposition may be of relevance to a paternalistic

planner who worries that poor workers could increase their consumption of goods with negative

externalities or other detrimental effects within the household (e.g. alcohol and tobacco). Results

are shown in Table 4.

The sales response is not statistically different across products. In my preferred specification,

Model (3), an increase of the minimum wage induces a greater nominal expenditure in most product

groups, the exception being Alcohol for which the point estimate is negative. The strongest nominal

responses are in the categories Food (0.119) and General Merchandise (0.131). Interestingly, the

real response is less than a fourth of the nominal one for General Merchandise suggesting that higher

prices may play a more important role in this category. On the other hand, the point estimates

for the nominal and real elasticities are very similar for Health and Beauty Aids and Non-Food

Grocery.

There is no evidence that the minimum wage increases alcohol consumption disproportionately.

The coefficient of alcohol in not stable across specifications and, in my preferred model, is negative

but estimated with very poor precision. Since Nielsen tracks only a small fraction of liquor sales

at participating stores14, the poor precision of the estimates is not surprising and prevents further

inference.

5 Robustness

In this section, I show that my results are robust to a number of alternative specifications and

provide evidence favoring my identification strategy. First, I show the absence of significant pre-

trends in sales by exploring the dynamic response to the policy. Second, I check that my results are

14Kilts Center for Marketing (2014).
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robust to unobservable time-changing spatial heterogeneity by running a diff-in-diff-in-diff analysis.

Third, I find a positive effect on nondurable expenditure as measured in the preliminary Personal

Consumption Expenditure data by state, providing further evidence on the quality of the Nielsen

data. Finally, I argue that limiting the sample to stores always present in the Nielsen dataset does

not introduce a significant bias for lack of entry and exit by running the regressions at the store

level. I also find that nominal and real sales experience a very similar change at the store level,

suggesting that consumers shifting towards more expensive stores, rather than stores increasing

prices, could explain the greater response of nominal sales found at the county level.

5.1 Absence of Pretrends

Significantly different pretrends in sales between treatment and control could raise concerns on the

validity of my identification strategy, which rests on the assumption of conditional parallel trends.

In this subsection, I explore the dynamic response to the minimum wage and I find that there are

no statistically significant pretrends.

To explore the dynamic response to the minimum wage I follow Dube, Lester, and Reich (2010)

and estimate my preferred specification with distributed lags spanning 10 quarters, 6 leads15 and

4 lags:

log(Salesc,t) = κc + τt +
6∑

j=−3
βj ∆log(MWs,t+j) + β4 log(MWs,t−4) + γ Xc,t + εc,t

The use of changes rather than values produces coefficients that can be interpreted as the

cumulative response to the minimum wage. Figure 7 summarizes the results.

Pretrends are not significantly different from zero prior to the change in the minimum wage

and the evidence is particularly strong for the baseline specification. The point estimates of the

coefficients leading to the minimum wage after controlling for observable trends (Panel B of Figure

7) are basically zero both for nominal and real sales. After the minimum wage increment is enacted,

the point estimates rise and become significant at the 10% level for nominal sales. The increment

is more sluggish for real sales. For both specifications, the standard errors are fairly large since my

sample period is short.

From a theoretical point of view, consumption could rise even before the minimum wage hike

is enacted if agents were allowed to borrow against future higher incomes, since these changes

are usually announced several quarters in advance. But positive coefficients for the leads to the

change would also induce concerns of reverse causality. In that sense, the evidence suggests that

minimum wage households are financially constrained and react to changes in their current income,

supporting my empirical design.

15At the time of this draft, information on minimum wage rates is available until the end of 2015, so in this exercise
the use of 6 leads effectively ends the sample period in the second quarter of 2014.
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5.2 Robustness to Unobservable Spatial Heterogenity in Time Trends

In this subsection, I show that my results are robust to the presence of unobservable spatial het-

erogeneity in time trends through a difference-in-difference-in-difference exercise. I also argue that

the contiguous counties approach does not appear appropriate for my research design because of

potential spillovers across state borders.

The desirability of local area controls to account for unobservable and heterogeneous time trends

is at the center of an ongoing debate in the literature measuring the impact of the minimum wage on

labor market outcomes. Dube, Lester, and Reich (2010) and Allegretto, Dube, Reich, and Zipperer

(2015) argue that the standard two-way fixed-effects panel model fails to account for preexisting

decreasing time trends in employment during the 1990s and 2000s. Since these decreasing time

trends appear to be spatial in nature, the authors propose to account for them by including region

or division-specific time fixed effects, or by comparing contiguous border counties. The assumption

is that counties within the same region or division, or neighboring counties are better control

groups. On the other end of the debate, Neumark, Salas, and Wascher (2014a) and Neumark,

Salas, and Wascher (2014b) argue that such an approach throws away a lot of valid information

and mechanically produces insignificant results. In their view, it is not clear that within region or

division counties, or neighboring counties are better control groups.

Unobservable spatially heterogeneous trends do not appear to be a concern in my sample period.

The previous subsection has shown that there are not significant pretrends in sales after controlling

for observable local economic conditions. Nevertheless, I explore the robustness of my results

through a difference-in-difference-in-difference exercise. I interact the (log) minimum wage by a

measure of its bindingness at the county level and I incorporate state-specific time fixed effects,

τt,s. Formally, I run the following regression:

log(Salesc,t) = κc + τt,s + β log(Minimum Wages,t) × Bindingnessc + γ Xc,t + εc,t

In this new specification, β measures the differential impact of the minimum wage in counties

where the policy binds more tightly by comparing them with other counties within the same state

but where the policy binds less tightly. Table 5 presents the results for three alternative measures

of bindingness: the log of the ratio of the average wage to the minimum wage in 2005, the log of

the ratio of median income to the annual income of a full-time minimum wage worker, and the

fraction of households with income lower than $25,000.

I find that the expenditure response is indeed stronger in counties where the minimum wage

binds more tightly even after allowing for state-specific unobservable and heterogeneous time trends,

despite the strong requirements on the data imposed by this identification strategy. In Panel A,

counties where the average wage is high compared to the minimum and so, where the policy binds

less tightly, show a lower spending response to increments in the minimum wage rate. The estimate

is not statistically significant at 10% level in Specification (3), but it is fairly stable across models16.

16The p-value is 0.205 for nominal sales and 0.137 for real sales.
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For instance, Okanogan County in the state of Washington had the lowest Kaitz ratio in my sample:

the average hourly wage in 2005 was 1.47 times the minimum wage. On the other hand, in 2005

King County had the highest Kaitz ratio in the state of Washington: the average hourly wage was

3.27 times the minimum wage. If the state decides to increase the minimum wage rate by 10%,

both counties will experience an increase in nominal sales, but the growth rate in Okanogan County

will be 0.4 percent points higher than that in King County because the policy binds more in the

former.

The positive link between expenditure response and bindingness of the minimum wage rate also

emerges for alternative ways of measuring such bite. Spending in counties with lower median income

are more responsive to the minimum wage, as shown in Panel B. In this case, real sales coefficients

are statistically significant, but the coefficient for my preferred specification is not significant for

nominal sales. Finally, in Panel C, counties where more households have low incomes experience a

larger expenditure response to increments in the minimum wage. Again, the results are statistically

significant for real sales, but not for nominal sales at a 10% confidence level. Thus, despite the

strong requirements of the approach, I still find evidence that my results are robust to heterogeneous

time trends.

An alternative approach to deal with the concern on heterogeneous time trends, the use of

contiguous counties, does not appear appropriate for my research design. Dube, Lester, and Reich

(2010) recommend the identification of the effect of the minimum wage on labor market outcomes

using county-pairs across state borders with different policy rates. In their preferred specification,

they include county-pair-specific time fixed effects and find that the minimum wage does not affect

employment, but it increases workers’ earnings in the restaurant industry. I do not employ this

identification strategy for two reasons. First, my data is more limited. I have only nine years

of data, while Dube, Lester, and Reich (2010) have 16.5, and my sample period presents less

variation. Even when the number of county-pairs with minimum wage differentials was high in the

first three years of my sample, the average differential decreased steadily as the federal increments

took place. Second, and more important, while Dube, Lester, and Reich (2010) show that in terms

of employment and earnings the estimates are not affected by spillovers, it is more difficult to

argue that households will limit their extra expenditure to the county where they work. Indeed, in

Table 6 I show the results of running my specifications separately for border and interior counties.

Although the difference is not statistically significant, the response of nominal and real sales to the

minimum wage is almost twice stronger in interior counties than in border counties.

5.3 Expenditure Response at the State Level: Nielsen vs. NIPA

In this subsection, I show that the positive effect of the minimum wage on nondurable consumption

is also evident using NIPA data.

The Bureau of Economic Analysis has released prototype estimates of Personal Consumption

Expenditures (PCE) by state for the period 1997-2014. The methodology is still under revision,

but I use these preliminary statistics to estimate the expenditure response and compare it with the
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one found in the Nielsen dataset. PCE data is available only at the annual level, so I aggregate

Nielsen sales by state and year as well. In the first three columns of Table 7 I use all the data

available for the PCE. And in the last three columns, I restrict the data to the Nielsen sample

period (2006-2014).

In my preferred specification, Model (3), the response of nondurable consumption estimated in

NIPA is not statistically different from that of Nielsen sales. Using data from the period 2006-2014,

I find that a 10% increase in the minimum wage leads to a 1.1% growth in nominal sales and a

0.7% growth in nondurable consumption. Extending the sample period to 1997-2014, the growth

in nondurable consumption after a 10% minimum wage hike is 0.9%, again highly significant. The

increment appears fairly homogeneous across the four categories (food, clothing, gasoline, and

other nondurables). Although the coefficient for gasoline is unstable across specifications, specially

for the extended sample period, and it is not statistically different from zero. Model (1) appears

particularly noisy for the full sample. Overall, Table 7 indicates that the expenditure response

found using Nielsen data is not pathological, but that is consistent with alternative measures of

nondurable consumption. Nevertheless, my preferred specification is at the county level where local

area controls offer a more credible identification strategy.

The absence of expenditure responses in durables and services could be attributed to data

quality, research design quality, or a non-homogeneous change in households’ consumption. First,

the PCE estimates at the state level are prototypes and some of its components are harder to

measure than others (e.g. food is probably better measured than housing thanks to rich data on

grocery stores sales). The lack of response in durables and services could then reflect a more severe

measurement error. Second, the identification strategy used to assess the impact of the minimum

wage on nondurable consumption may not be well suited for the other two categories. Services17 and

durables are probably subject to adjustment costs preventing households from reacting immediately

to the extra income. This lack of coordination, together with the fact documented by Aaronson,

Agarwal, and French (2012) that only a small number of households adjust their stock of durables

after a minimum wage hike, would make it difficult to measure the expenditure response only with

data aggregated at the state level and with an econometric model that only uses current levels of

the policy rate. Third, it could be that households truly choose the spend all their extra income

on nondurables, rather than services and durables. At the end of 2014 a full-time minimum wage

worker in D.C. made $9.50, the highest policy rate in the country. For this worker, a minimum

wage increment of 3.5% (i.e. the average increment in the district during my sample period) would

mean $682 extra per year ($57 extra per month). If the purchase of services and durables involves

the payment of a fixed cost, a lack of response in those categories could be reasonable given the

relatively small increment in income.

17Housing and utilities represent 30% of household consumption expenditures for services.
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5.4 Expenditure Response at the Store Level

In this subsection, I show that my results are robust to running the regressions at the store level

and that the sample restriction to stores that were not present during the entire sample period is

not important for my results. I also find very similar elasticities for nominal and real sales at the

store level, evidence against the hypothesis of stores increasing prices after a minimum wage hike.

In my baseline specification I replace county fixed effects with store fixed effects and I define

the dependent variable to be sales by store. In Table 8, the first three columns use all the stores

in the Nielsen dataset, regardless of the number of quarters in which they are active, whereas the

last three columns restrict the sample only to those stores always present. The latter is the sample

restriction used in all the previous sections.

Table 8 offers three takeaways. First, the sample restriction is irrelevant for my results. Both

in terms of nominal and real sales, the estimated elasticity to the minimum wage is similar for all

stores and for those always present. Thus, lack of entry and exit of stores to my baseline sample is

not a concern. Second, nominal and real sales exhibit remarkably similar responses when estimated

at the store level. There does not seem to be a change in prices at the store level as a consequence

of a minimum wage hike. Instead, consumers appear to be shifting towards more expensive stores

and paying higher prices, which is an alternative explanation for the point estimate of nominal

sales being higher than that of real sales at the county level18. Third, the expenditure response of

sales at the store level is not statistically different from the response estimated at the county level

(Table 2), indicating that my selection of the county as the unit of analysis is not critical.

6 The Link between the Expenditure and Labor Income Responses

In this section, I draw a link between my results on expenditure and the existing literature on

the effect of the minimum wage on employment and earnings. First, I discuss how the empirical

literature has not found significant effects on employment, but it has found a modest positive

impact on wages at the bottom of the distribution. Next, I argue that household labor income is

the appropriate measure to understand the expenditure response and I estimate the impact of the

minimum wage across the labor income distribution. I show that a 10% minimum wage hike could

increase sales by 2 billion dollars, a quarter of the additional labor income generated by the policy,

which benefits particularly the bottom quarter of the distribution.

The minimum wage does not appear to reduce employment significantly. The study of the

employment effects of the minimum wage has a very rich tradition in empirical labor. Since the

influential work by Card and Krueger (1994), small or insignificant employment elasticities have

usually been found for restaurant workers (Dube, Lester, and Reich (2010), Allegretto, Dube,

Reich, and Zipperer (2015), Neumark, Salas, and Wascher (2014b), Addison, Blackburn, and Cotti

18My definition of real sales uses average price of each product in 2012 across the country. Let X and Y denote
two stores located in the same county. Then, shifting a purchase of one apple from store X to store Y will not affect
real sales in the county, but it will increase nominal sales if store X has a lower price than store Y.
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(2014)). Disagreement persists on the disemployment effects of the minimum wage for teens.

Neumark, Salas, and Wascher (2014a) find an elasticity close to -0.15, whereas Allegretto, Dube,

and Reich (2011) argue that negative elasticities are only the result of heterogeneous unobservable

time trends unrelated to the minimum wage. Although most of the literature has focused on

employment stocks, recent work by Dube, Lester, and Reich (2014) studies employment flows

and finds that the minimum wage reduces separations, hires, and turnover for restaurant workers

and teenagers. My reading of the literature is that the minimum wage does not affect aggregate

employment and that there is only weak evidence of disemployment effects for low-skilled groups.

Even if the minimum wage does not cause employment to decrease, it does raise wages for

workers at the bottom of the distribution. Dube, Lester, and Reich (2010) and Allegretto, Dube, and

Reich (2011) find that average weekly earnings increase for restaurant workers and teens following a

minimum wage hike. More generally, DiNardo, Fortin, and Lemieux (1996) and Lee (1999) explore

the effect of the minimum wage on the wage distribution and argue that the policy is an important

factor to understand the increasing inequality in the American labor market in the last decades.

Autor, Manning, and Smith (2015) revisit the work by Lee (1999) and propose an instrumental

variables approach to deal with endogeneity concerns. They find that the minimum wage has a

modest but significant effect on wages at the bottom of the distribution.

To make sense of the expenditure responses in this paper, it is necessary to understand the im-

pact of the minimum wage on household labor income, rather than on individual wages. Household

labor income is a more appropriate measure to connect with the expenditure response because of,

at least, three reasons. First, consumption decisions are more likely to be made at the household

level, rather than by individual. Second, as discussed earlier, the disemployment effects for some

low-skilled groups of workers are still controversial and measuring the impact of the minimum wage

on household income would capture changes induced by unemployment of some of its members.

Third, the minimum wage could have effects on the intensive margin of employment. Because

of data limitations, the vast majority of the literature has focused on the extensive margin, e.g.

on the number of employees or the employment to population ratios. But the number of hours

worked could also be affected by the policy. Individuals may choose to work more or less at the

higher rate depending on income and substitution effects. Or firms could choose to hire less hours,

rather than to fire workers as a response to the minimum wage hike. Thus, the labor income at the

household level accounts for any potential changes in labor supply and it is more likely to influence

the household’s expenditure choice.

I apply the methodology in Autor, Manning, and Smith (2015) to measure the impact of

the minimum wage on the distribution of household labor income. From the Current Population

Survey’s Outgoing Rotation Group I obtain the fraction of households with no labor income and

the distribution of household labor income conditional on being positive by state and year. Then,

for each percentile p in the labor income distribution I estimate the following model:
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ys,t(p)− ys,t(50) = β1(p)
[
yms,t − ys,t(50)

]
+ β2(p)

[
yms,t − ys,t(50)

]2
+ κs(p) + γs(p)Ist+ τt(p) + εs,t(p)

where ys,t(p) is the log real labor income at percentile p in state s and year t, yms,t is the log

minimum wage in state s and year t, κs(p) are state fixed effects, Is is a dummy for state s so that

γs(p) is a state-specific linear trend, and τt(p) is the time fixed effects. The model closely follows

Lee (1999) and Autor, Manning, and Smith (2015) in defining the bindingness of the minimum

wage as the difference between the log minimum wage and the log median labor income and in

assuming the policy to have a quadratic effect on the income distribution. Then, the elasticity of

labor income at percentile p to the minimum wage is given by β1(p) + 2β2(p)
[
yms,t − ys,t

]
.

The estimation of the model requires the use of instrumental variables. Since the median is

employed to construct both the dependent and independent variables, Autor, Manning, and Smith

(2015) argue that estimating the previous model yields biased estimates if transitory shocks to

the median do not translate one-to-one to other percentiles. Indeed, they find that estimating

the model by OLS yields an implausibly large effect of the minimum wage at the top of the wage

distribution. They propose to address the problem by instrumenting yms,t − ys,t(50) and its square

using the log real minimum wage, the square of the log real minimum wage, and the interaction

between the log minimum wage and the average over time of the log median real wage for each

state. I follow their approach and I estimate the model for all the percentiles simultaneously using

the Generalized Method of Moments to recover the variance-covariance matrix for the entire labor

income distribution. Figure 8 summarizes my results.

I find that the minimum wage has a significant and positive impact at the bottom of the labor

income distribution. Assuming that the median labor income does not react to the minimum wage,

an increase of 10% in the policy rate would increase labor income by 0.8% at the 10th percentile

and by 0.6% at the 25th. From there on, the elasticity decreases and becomes indistinguishable

from zero. The estimates are basically zero for all the percentiles above the median and up to the

88th, which lends confidence to the identification strategy. The point estimates for the percentiles

89th to 92th are unexpectedly large and three of them are statistically significant from zero at the

95% confidence level. The time changing top-coding of high incomes and the noisy behavior of

extreme percentiles may explain these results.

The minimum wage does not have an impact on the fraction of households with zero labor

income. I run the model described above for the fraction of households with no labor income as

the dependent variable. The marginal effect of the minimum wage rate is zero and we can accept

the null hypothesis with a high level of confidence19.

Finally, I employ the estimates of the labor income elasticity to the minimum wage across the

distribution to compute the extra labor income generated by a minimum wage hike. I use the federal

distribution of labor income in 2014 to predict the extra income in dollars that would have been

19The p-value is 0.996.
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received by households at each percentile of the distribution up to the median20 if the minimum

wage had increased everywhere by 10%. I find that aggregate labor income would have increased

by 8 billion dollars. Full details on these calculations are provided in the Appendix.

The 8 billion dollars of extra labor income generated by a minimum wage hike represents four

times the predicted response of Nielsen sales. I use the elasticity of annual nominal sales from Table

7 to predict the additional expenditure induced by the policy. I find that nominal sales at Nielsen

tracked stores would have risen by 2 billion dollars if the minimum wage had increased everywhere

by 10%. My estimates are then plausible if poor workers exhibit high marginal propensities to

consume.

Nondurable consumption would have grow by 17 billion dollars after a 10% minimum wage

increment. Although the point estimate appears high with respect to the predicted change in labor

income, the difference is not statistically significant. But a consumption response greater than the

income response is not inconsistent with previous findings. First, a minimum wage hike is not a

transitory shock to income, but rather a persistent one. As such it can loosen credit constraints

by expanding the households borrowing limit. Aaronson, Agarwal, and French (2012) document

that after a $1 minimum wage hike household income raises by $250 a quarter (in 2005 dollars),

whereas spending increases by almost three times as much, and debt indeed raises to make up for

the difference. The increase in debt is not limited to auto loans21 and it is significant for a quarter

of the households with income below $20,000. And Reich, Allegretto, Jacobs, and Montialoux

(2016) estimate the aggregate demand effects of the New York proposed minimum wage increments

with marginal propensities to consume that exceed 1 for households with less than $75,000 of

income. Second, as discussed in Section 5, I do not find evidence of increased expenditure in

durables or services in the aggregate. Aaronson, Agarwal, and French (2012) find a large increment

in expenditure on vehicles for a small group of households. Both facts are consistent with the

presence of adjustment costs in those categories, which could induce most households to spend

their additional income mainly on nondurables. Third, the minimum wage could have an aggregate

demand effect on tradable goods across the country, raising employment and earnings beyond the

local economy, which would not be captured by my estimates of the earnings response in this

section, where I limit the analysis to the state labor market. If that were the case, the increase in

labor income estimated in Table 9 would be a lower bound. To summarize, the large response of

nondurable spending is consistent with the minimum wage affecting households beyond the very

bottom of the earnings distribution, households who are hand-to-mouth, benefit from a loosening

of credit conditions, and spend most of their extra income on nondurables rather than services or

durables, due to the presence of adjustment costs.

20Without muting the response beyond the median, I find that aggregate labor income would have risen by 10
billion dollars, with the lower and upper bounds of the 95% confidence interval being -21 and 41 billions.

21Auto debt represents a third of the increase in total debt measured ($205 vs. $603), but it is the only category
with a statistically significant coefficient at a 10% confidence level.
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7 Conclusions

In this paper, I have exploited variation in the minimum wage rates within the US and a novel

dataset on retail sales by county to show that the minimum wage can raise aggregate consumption

through redistribution in favor of low-wage workers. I have found that a 10% increment in the

minimum wage, would increase nominal sales by 1.1%, around $2 billion per year. And consistent

with economic theory, the expenditure response is larger in counties where the minimum wage binds

more.

My results not only confirm that the minimum wage is an effective policy to foster (modestly)

aggregate demand and help fight poverty, but also provide evidence on the positive spillovers beyond

the very bottom of the earnings distribution. Furthermore, my estimates measure an outcome of

the policy that, although essential for welfare analysis, has largely been ignored. As the campaign

for higher minimum wage rates keeps gaining momentum across the country, more research will

be necessary to understand the effects of the policy on other outcomes such as inequality, capital

accumulation, and economic growth.
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Figures

Figure 1: State-Level Effective Minimum Wage Evolution
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Figure 2: 2006-2014 Change in the Minimum Wage

> 45%
(42%, 45%]
41% (Federal Change)
(15%, 40%]
[0%, 15%]

Large geographic variation in the change in the minimum wage
Percentage change in the effective minimum wage between January 2006 and December 2014.
The effective minimum wage is defined as the maximum of the state and federal minimum wage
rates.

24



Figure 3: 2012 Annual Sales Distribution by Store
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Figure 4: Geographic Distribution of Stores tracked by Nielsen
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Figure 5: Nielsen Nominal Sales vs. NIPA Consumption. 2006-2014 State Level Growth
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Nielsen sales data seems to be a reasonable approximation to consumption
Log growth rates between 2006 and 2014.
Nielsen Sales refers to the nominal sales data aggregated to the state and year level.
NIPA corresponds to different items of the Personal Consumer Expenditures by state as the
reported by the Bureau of Economic Analysis.
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Figure 6: Minimum Wage Bindingness

Panel A. Specification (1) - No Controls
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Panel B. Specification (3) - Includes Controls
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The expenditure response is stronger in counties where the minimum wage binds
more
95% Confidence Intervals shown. Standard errors clustered at state level.
βn is the elasticity of sales to the minimum wage when the sample is limited to those counties
that in 2005 belonged to the nth quartile of the Average Wage to Minimum Wage distribution.
The minimum wage binds more in states in the lowest quartiles.
Both specifications include county and time fixed effects. Specification (3) also controls for
employment, population, gross state product, and house prices.
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Figure 7: Dynamic Response to the Minimum Wage

Panel A. Specification (1) - No Controls
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Panel B. Specification (3) - Includes Controls

−6 −4 −2 0 2 4
−0.2

−0.1

0

0.1

0.2

0.3

0.4

Nominal Sales

Quarters

β
j

−6 −4 −2 0 2 4
−0.2

−0.1

0

0.1

0.2

0.3

0.4

Real Sales

Quarters

β
j

Pretrends are not significantly different from zero
95% Confidence Intervals included. Standard errors clustered at state level.
βj is the cumulative response to a change in the minimum wage after j quarters.
Both specifications include county and time fixed effects. Specification (3) also controls for
employment, population, gross state product, and house prices.
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Figure 8: Minimum Wage Effect on the Household Labor Income Distribution
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The minimum wage has a significant and positive impact at the bottom of the labor
income distribution
The variable in the vertical axis, ε(p), is the marginal effect at percentile p of the log minimum
wage to median labor income ratio evaluated at the weighted average across states and years.
95% Confidence Intervals included. Standard errors clustered at state level. Household sample
weights are employed. Estimation by Generalized Method of Moments.
Specification also includes time fixed effects, state fixed effects, and state-specific linear trends.
Sample period is 1979-2014.
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Tables

Table 1: Summary Statistics in 2012

Mean Std. Dev. P25 Median P75

Minimum Wage 7.41 0.36 7.25 7.25 7.40

Sales 82.06 266.87 2.61 15.79 54.21

Employment 56.04 169.69 6.09 13.80 38.11

Population 135.48 373.64 20.85 41.40 104.24

House Price Index 171.26 20.23 158.28 169.75 180.73

Average Weekly Earnings 708.74 155.68 608.75 673.23 762.28

Number of Stores 11 27 1 3 9

Significant heterogeneity across counties
Mean, Standard Deviation, 25th percentile, median, and 75th percentile of each variable by
county in 2012.
Minimum wage and average weekly earnings are in nominal dollars. Sales are in millions of
nominal dollars. Employment and population are in thousands.
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Table 2: Baseline Results

Nominal Sales Real Sales
(1) (2) (3) (1) (2) (3)

Minimum Wage 0.163** 0.181*** 0.109*** 0.120* 0.134*** 0.070**
(0.070) (0.044) (0.037) (0.063) (0.039) (0.033)

Employment 0.532*** 0.394*** 0.519*** 0.392***
(0.068) (0.082) (0.074) (0.086)

Population −0.490*** −0.404*** −0.436*** −0.361***
(0.110) (0.125) (0.107) (0.122)

GSP 0.002 0.016
(0.085) (0.097)

House Prices 0.141*** 0.124***
(0.038) (0.040)

Observations 80,136 80,136 80,136 80,136 80,136 80,136
Counties 2,226 2,226 2,226 2,226 2,226 2,226

A 10% increase in the minimum wage increases nominal sales by 1.1%
* p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors (in parenthesis) clustered at state level.
Time and county fixed effects are included in every specification.
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Table 3: Sales Elasticity by Fraction of Workers Affected by the Minimum Wage (ACS)

Nominal Sales Real Sales
(1) (2) (3) (1) (2) (3)

Fraction = 1 0.923*** 0.943*** 0.670*** 0.788*** 0.827*** 0.583***
(0.203) (0.233) (0.241) (0.191) (0.201) (0.195)

Fraction = p(99) 0.444*** 0.456*** 0.317*** 0.367*** 0.384*** 0.260***
(0.094) (0.093) (0.099) (0.088) (0.080) (0.079)

Fraction = p(1) 0.005 0.010 −0.006 −0.019 −0.021 −0.035
(0.083) (0.067) (0.056) (0.076) (0.057) (0.050)

Fraction = 0 −0.099 −0.096 −0.083 −0.111 −0.118 −0.106
(0.102) (0.094) (0.082) (0.093) (0.081) (0.072)

Controls
Employment N Y Y N Y Y
Population N Y Y N Y Y
GSP N N Y N N Y
House Prices N N Y N N Y

Observations 80,136 80,136 80,136 80,136 80,136 80,136
Counties 2,226 2,226 2,226 2,226 2,226 2,226

The expenditure response is stronger in counties where more workers earn the min-
imum wage using ACS data
* p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors (in parenthesis) clustered at state level.
Each coefficient is the elasticity, β1 +β2Fractionc, evaluated at four different levels of Fractionc:
100%, p(99)=53.1%, p(1)=10.2%, and 0%.
Time and county fixed effects are included in every specification.
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Table 4: Sales Elasticities by Product Group

Nominal Sales Real Sales
(1) (2) (3) (1) (2) (3)

Health and Beauty Aids 0.130* 0.132*** 0.052* 0.121* 0.121*** 0.051*
(0.073) (0.041) (0.030) (0.065) (0.037) (0.029)

Food 0.169 0.206** 0.119* 0.124 0.149** 0.080
(0.106) (0.080) (0.070) (0.079) (0.056) (0.051)

Non-Food Grocery 0.100 0.117 0.040 0.108 0.131* 0.061
(0.104) (0.072) (0.056) (0.088) (0.067) (0.054)

Alcohol −0.021 0.087 −0.102 −0.019 0.062 −0.087
(0.243) (0.203) (0.242) (0.244) (0.218) (0.265)

General Merchandise 0.225** 0.256*** 0.131*** 0.116 0.124*** 0.031
(0.088) (0.055) (0.037) (0.070) (0.043) (0.035)

Controls
Employment N Y Y N Y Y
Population N Y Y N Y Y
GSP N N Y N N Y
House Prices N N Y N N Y

The expenditure response is fairly homogeneous across most product groups
* p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors (in parenthesis) clustered at state level.
The product group Food includes Nielsen’s departments of Dry Grocery, Frozen Foods, Dairy,
Deli, Packaged Meat, and Fresh Produce.
Time and county fixed effects are included in every specification.
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Table 5: State-Specific Time Fixed Effects

Nominal Sales Real Sales
(1) (2) (3) (1) (2) (3)

Average Wage Ratio −0.168** −0.125 −0.109 −0.160* −0.133 −0.117
(0.081) (0.093) (0.085) (0.089) (0.086) (0.077)

Median Income Ratio −0.225*** −0.208* −0.166 −0.215*** −0.224** −0.182**
(0.071) (0.114) (0.109) (0.067) (0.088) (0.080)

% Income ≤ $25,000 0.652*** 0.567 0.422 0.636*** 0.631** 0.486*
(0.229) (0.371) (0.352) (0.189) (0.267) (0.242)

Controls
Employment N Y Y N Y Y
Population N Y Y N Y Y
House Prices N N Y N N Y

Observations 80,136 80,136 80,136 80,136 80,136 80,136
Counties 2,226 2,226 2,226 2,226 2,226 2,226

The expenditure response is stronger in counties where the minimum wage binds
more tightly
Coefficient is the elasticity of sales to the interaction between the minimum wage and a measure
of the bindingness of the policy.
“Average wage ratio” refers to the log of the ratio of the average wage in the county from the
QCEW to the minimum wage in 2005 times the number of working hours in a year.
“Median income ratio” refers to the log of the ratio of the median household income in the
county from the ACS to the minimum wage in 2005 times the number of working hours in a
year.
“% Income ≤ $25,000” refers to the fraction of households in the county with annual income
below $25,000 according to the ACS.
* p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors (in parenthesis) clustered at state level.
County and state-specific time fixed effects are included in every specification.
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Table 6: Interior vs. Border Counties

(1)
Border

(1)
Interior

(2)
Border

(2)
Interior

(3)
Border

(3)
Interior

Nominal Sales 0.066 0.222*** 0.137*** 0.211*** 0.080 0.137**
(0.077) (0.070) (0.048) (0.057) (0.053) (0.054)

Real Sales 0.034 0.168** 0.102** 0.151*** 0.053 0.084*
(0.068) (0.066) (0.046) (0.050) (0.050) (0.044)

Controls
Employment N N Y Y Y Y
Population N N Y Y Y Y
GSP N N N N Y Y
House Prices N N N N Y Y

Observations 30,780 49,356 30,780 49,356 30,780 49,356
Counties 855 1,371 855 1,371 855 1,371

The expenditure response is stronger in interior counties, suggesting that spillovers
may affect border counties
* p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors (in parenthesis) clustered at state level.
County and time fixed effects are included in every specification.
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Table 7: Nielsen and NIPA Consumption Aggregates

(1) (2) (3) (1) (2) (3)

Panel A. NIPA
PCE −0.002 0.032* 0.001 0.118** 0.048* 0.038*

Durable 0.041 0.081 0.003 0.037 0.020 −0.022
Nondurable 0.020 0.062*** 0.087*** 0.162*** 0.090*** 0.070***
Food 0.079 0.117*** 0.073*** 0.154** 0.080* 0.041
Clothing 0.040 0.096** 0.084* 0.091 −0.013 0.037
Gasoline −0.016 0.007 0.061 0.195** 0.139** 0.110
Other Nondurable 0.031 0.076** 0.103*** 0.173*** 0.102*** 0.081**
Services −0.023 0.009 −0.029 0.126*** 0.046* 0.044

Panel B. Nielsen
Nominal Sales 0.172** 0.158*** 0.108**
Real Sales 0.119* 0.105** 0.077*
Controls
Employment N Y Y N Y Y
Population N Y Y N Y Y
GSP N N Y N N Y
House Prices N N Y N N Y

Observations 882 882 882 441 441 441
States 49 49 49 49 49 49
Sample Period 1997-2014 1997-2014 1997-2014 2006-2014 2006-2014 2006-2014

The expenditure response measured in Nielsen data is consistent with that of
nondurable components of consumption in NIPA
* p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors (in parenthesis) clustered at state level.
Dependent variable is Nielsen sales or NIPA components of consumption by state and year.
Time and state fixed effects are included in every specification.
Sample period for first three columns is 1997-2014. Sample period for last three columns is
2006-2014.
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Table 8: Entry and Exit

All Stores Stores Always Present
(1) (2) (3) (1) (2) (3)

Nominal Sales 0.173** 0.187*** 0.119*** 0.168* 0.195*** 0.127***
(0.080) (0.057) (0.044) (0.086) (0.061) (0.044)

Real Sales 0.175*** 0.187*** 0.127*** 0.170** 0.194*** 0.135***
(0.065) (0.048) (0.044) (0.070) (0.053) (0.046)

Controls
Employment N Y Y N Y Y
Population N Y Y N Y Y
GSP N N Y N N Y
House Prices N N Y N N Y

Observations 1,231,642 1,231,640 1,231,640 898,956 898,956 898,956
Stores 41,201 41,201 41,201 24,971 24,971 24,971

No evidence of bias induced by lack of entry and exit of stores to the baseline
sample
In the first three columns, the sample includes all the stores with data for at least one quarter.
In the last three columns, the sample includes only the stores with data for the 36 quarters.
* p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors (in parenthesis) clustered at state level.
Time and store fixed effects are included in every specification.
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Table 9: Predicted Expenditure and Labor Income Response to a 10% Minimum Wage Hike

$ bn
Nominal Sales

Nielsen
Nondurables

NIPA
Labor Income

Estimate 2 19 8

95% Confidence Intervals (0,4) (5,32) (0,17)

A minimum wage hike of 10% would increase sales by $2bn, a quarter of the
predicted increment in labor income
95% Confidence Intervals included. Standard errors for change in labor income are com-
puted using delta method.
Labor income in CPS is scaled up to match Compensation of Employees in NIPA.
Elasticities for Nominal Sales and Nondurables are taken from Table 7, Specification (3).
Elasticity for labor income is computed in the CPS. Please refer to the main text and
Appendix for further details on the calculations.
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A Appendix

A.1 Pretrends in Observables

My identification strategy rests on the assumption of conditional parallel trends, an assumption

that is untestable by definition. In Section 5 I showed that the lack of pretrends assumption seems

to hold. To further the case, in this subsection, I show that treatment and control groups do

not exhibit different trends in observable variables measuring economic conditions before minimum

wage changes.

To assess the existence of pretrends on observables, I regress them on twelve leads of the

minimum wage:

log(Yc,t) = κc + τt + γ +
0∑

j=−12
βjlog(Minimum Wages,t+j) + εc,t

where Yc,t is employment, house prices, current gross state product, and regional price deflator22,

γ is a constant, κc is a county fixed effect, τt is a time fixed effect, and Minimum Wages,t+j is the

minimum wage in state s and period t + j. In this case, I choose to regress on levels and not on

changes of the minimum wage because the interpretation of cumulative response does not make

sense for these variables.

Figure A.1 shows that economic conditions were not changing in a systematically different

fashion prior to the minimum wage hike for treatment and control counties.

A.2 Use of Weights

In this subsection, I show that the strong expenditure response to the minimum wage is not limited

to a small set of highly-populated counties, which receive more weight in my baseline estimation

strategy. On the contrary, in this subsection I find that when counties are not weighted by their

population, the estimates of the expenditure response are even higher, consistent with the fact that

less populated counties tend to be less productive and so, more affected by the minimum wage.

Table A.1 shows that without weighting counties by their population yields expenditure elas-

ticities that are greater to those shown in Table 2. In my preferred specification, Model (3), a 10%

increment in the minimum wage induces a 1.8% growth in nominal sales and a 1.4% growth in real

sales, versus the 1.1% and 0.7% growth rates predicted when the estimation uses weights. The

difference is sizable from the economic point of view, but not statistically significant. However,

since the goal of the paper is to obtain an estimate of the aggregate consumption response, I choose

to weight counties by population.

22The regional price deflator is a recent measure of local inflation produced by the Bureau of Economic Analysis.
It has been released only for the period 2008-2012. I have not included it in my baseline model because of its limited
sample period and because GDP at the state level is measured in nominal terms and so, it already includes inflation.
But I include it in this exercise to show that the lack of differential pretrends between treatment and control applies
both to inflation and economic activity.
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To complete the analysis, in Figure A.2 I show the expenditure response by bindingness of the

minimum wage without using weights. As before, I find that the minimum wage has a larger impact

on counties with relatively low average wages, where the policy binds more. In comparison with

Figure 6, the point estimates are not very different but the size of the confidence intervals is now

almost constant across county groups.

A.3 Indexing States

In this subsection, I show that my results are not driven by states indexing their minimum wage

rates.

As discussed in Section 2, eleven states were indexing the minimum wage to the cost of living

at some point during my sample period. For ten out of these eleven states the adjustment follows

the federal level of inflation and so, it is more likely to be exogenous to local economic conditions.

However, if this automatic adjustment of the minimum wage rate induces structural changes in

the state economy that make it more responsive to the policy (for instance it could be that, as

a consequence of the indexing, the federal rate of inflation becomes more widely used for wage

negotiation in the state, and so federal inflation leads to a higher minimum wage rate in the state,

but also to higher wages in general), my estimate would overstate the effect of a minimum wage

increment. In addition, the changes in the minimum wage in these states are very likely to be

anticipated by workers and firms. To explore this concern, I repeat my regressions separetely

for indexing and non-indexing states. The exercise is similar to the one performed in Table 5 in

Allegretto, Dube, and Reich (2011).

The expenditure response is fairly similar for indexing and non-indexing states as shown in

Table A.2. A 10% minimum wage hike increases nominal sales by 1.2% in the indexing states

and by 0.9% in the rest of the country in my preferred specification. Real sales also have a point

estimate slightly greater for indexing states. The differences are not statistically significant.

A.4 Housing Bubble

In this subsection, I show that excluding the counties that were most severely affected by the bust

of the housing bubble does not affect my results.

If the severity of the recession that followed the bust of the housing bubble was correlated

with changes to the minimum wage beyond what is captured by the control of house prices, my

identification strategy could yield biased estimates. To explore this possibility I drop the quarter

of counties that experienced the most severe drops in house prices between the first quarter of 2006

and the first quarter of 2008. Table A.3 presents the results for this smaller sample.

I find that my results are not driven by the housing bubble or its consequences. The expenditure

responses in Table A.3 are not statistically different from those in my baseline model, Table 2. If

anything, the point estimates are higher in my preferred specification, Model (3), when the sample

is restricted to counties relatively less affected by the bust of the bubble.
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A.5 Estimating Additional Labor Income after a Minimum Wage Hike

In this subsection I discuss in detail the methodology I employ to obtain my estimates of additional

labor income after a minimum wage hike as shown in Table 9.

First, I estimate the effects of the minimum wage across the distribution of household labor

income following Autor, Manning, and Smith (2015). As discussed in the main text, using CPS

data aggregated at the state level, I estimate the following model for each percentile p in the labor

income distribution:

ys,t(p)− ys,t(50) = β1(p)
[
yms,t − ys,t(50)

]
+ β2(p)

[
yms,t − ys,t(50)

]2
+ κs(p) + γs(p)Ist+ τt(p) + εs,t(p)

The estimation by the Generalized Method of Moments yields a vector of coefficients β̂′ =(
β̂1(1), β̂2(1), ..., β̂1(p), β̂2(p), ..., β̂1(99), β̂2(99)

)
. Let the associated variance-covariance matrix be

denoted by V̂β.

Evaluating the log difference of the minimum wage and the median income at its weighted

average across states and years, ȳm − ȳ(50), the elasticity of household labor income in percentile

p to the minimum wage is given by:

η̂(p) = β̂1(p) + 2β̂2(p) [ȳm − ȳ(50)]

And, using the Delta method, the variance-covariance matrix of the elasticity estimates is:

V̂η = H ′ V̂β H

where H is the Jacobian matrix of the linear transformation used to compute elasticities, a

matrix of dimension 198x9923 given by:

H =



1 0 ... 0

2 [ȳm − ȳ(50)] 0 ... 0

0 1 ... 0

0 2 [ȳm − ȳ(50)] ... 0
...

...
...

0 0 ... 1

0 0 ... 2 [ȳm − ȳ(50)]


Combining the elasticity of labor income for each percentile with the income distribution of

working households in 2014 in the country, y′ = (y(1), y(2), ..., y(p), ..., y(99)), the additional labor

income for CPS households (measured in dollars) induced by a ∆ percent change in the minimum

wage is:

23There are two estimates, β̂1 and β̂2, for each of the 99 percentiles.
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Ŝ = y′ η̂ ∆

Again, the Delta method allows the computation of the variance of this statistic:

V̂S = y′ V̂η y ∆2

Finally, I scale up the estimates by a factor κ, the ratio of Compensation of Employees24 in

the national accounts to the total amount of labor income as measured in the CPS, to match the

aggregate labor income in the country. The additional labor income generated by a ∆ percent

change in the minimum wage is:

ŜF = y′ η̂ ∆ κ

and its variance is:

ˆVSF = y′ V̂η y ∆2 κ2

24Table 6.2D. Compensation of Employees by Industry from NIPA.
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Figures

Figure A.1: Pretrends in Observable Variables
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Observables do not exhibit pretrends
95% Confidence Intervals included. Standard errors clustered at state level.
βj is the elasticity of the observable variable to the level of the minimum wage within j quarters.
County and time fixed effects are included.
Effective sample period for employment, gross state product, and house prices is 2006-2012.
Effective sample period for regional deflator is 2008-2012.

44



Figure A.2: Minimum Wage Bindingness without Weights
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Panel B. Specification (3) - Includes Controls
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The expenditure response is stronger in counties where the minimum wage binds
more
95% Confidence Intervals shown. Standard errors clustered at state level.
Counties are not weighted by population.
βn is the elasticity of sales to the minimum wage when the sample is limited to those counties
that in 2005 belonged to the nth quartile of the Average Wage to Minimum Wage distribution.
The minimum wage binds more in states in the lowest quartiles.
Both specifications include county and time fixed effects. Specification (3) also controls for
employment, population, gross state product, and house prices.
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Tables

Table A.1: Use of Weights

Nominal Sales Real Sales
(1) (2) (3) (1) (2) (3)

Minimum Wage 0.259*** 0.268*** 0.184*** 0.215** 0.223*** 0.140**
(0.077) (0.065) (0.055) (0.080) (0.069) (0.064)

Employment 0.447*** 0.374*** 0.446*** 0.373***
(0.079) (0.070) (0.082) (0.073)

Population −0.507*** −0.433*** −0.490*** −0.417***
(0.096) (0.100) (0.105) (0.107)

GSP 0.043 0.052
(0.213) (0.185)

House Prices 0.233*** 0.228***
(0.061) (0.065)

Observations 80,136 80,136 80,136 80,136 80,136 80,136
Counties 2,226 2,226 2,226 2,226 2,226 2,226

The estimated expenditure response is larger when the observations are not
weighted by population
* p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors (in parenthesis) clustered at state level.
Counties are not weighted by population.
Time and county fixed effects are included in every specification.
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Table A.2: Indexing vs. Non-Indexing States

Indexing States Non-Indexing States
(1) (2) (3) (1) (2) (3)

Nominal Sales 0.081 0.124** 0.118** 0.174* 0.200*** 0.090*
(0.108) (0.050) (0.037) (0.092) (0.065) (0.050)

Real Sales 0.038 0.078 0.072* 0.130 0.150*** 0.055
(0.100) (0.048) (0.038) (0.079) (0.055) (0.045)

Controls
Employment N Y Y N Y Y
Population N Y Y N Y Y
GSP N N Y N N Y
House Prices N N Y N N Y

Observations 13,968 13,968 13,968 66,168 66,168 66,168
Counties 388 388 388 1,838 1,838 1,838

Results are not driven by states indexing their minimum wage rates
“Indexing States” refers to Arizona, Colorado, Florida, Missouri, Montana, Nevada, New Jer-
sey, Ohio, Oregon, Vermont, and Washington because at some point during the sample period,
they have indexed their minimum wage rates. All remaining states are referred to as “Non-
Indexing States”.
* p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors (in parenthesis) clustered at state level.
Time and county fixed effects are included in every specification.
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Table A.3: Results excluding Counties most exposed to the Housing Bubble

Nominal Sales Real Sales
(1) (2) (3) (1) (2) (3)

Minimum Wage 0.142** 0.174*** 0.146*** 0.142** 0.167*** 0.141***
(0.065) (0.056) (0.047) (0.069) (0.059) (0.052)

Controls
Employment N Y Y N Y Y
Population N Y Y N Y Y
GSP N N Y N N Y
House Prices N N Y N N Y

Observations 60,444 60,444 60,444 60,444 60,444 60,444
Counties 1,679 1,679 1,679 1,679 1,679 1,679

Results are not driven by the housing bubble
The 25% of counties that experienced the most severe drops in house prices between 1Q2006 and
1Q2008 are excluded from the sample.
* p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors (in parenthesis) clustered at state level.
Time and county fixed effects are included in every specification.
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